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4 Ceneral characteristic 

posed another definition of cryptogamous 
plants, but which, I must ccmfess, appears 
still more incorrect and deficient in precis 
don. According to him, the cryptogamous^ 
aVe distinguishable irom the ordinary or 
phasnogamods plants, by not being fur-* 
nished with true anthers, but only with 
naked and c&persed pollen. The latter 
term is meant to denote the fecundating 
matter it^lf^ while the word anther always 
implies a membranous receptacle enclodng 
that prolific powder, as in the generality of 
plants. It is, however, incorrect to at^ 
tribute such naked pollen only to the plants 
of the last class of the Linnean system ;' for 
the Asclepiadeas are also destitute of an- 
thers in the above acceptation of the term : 
their twin*pollen is of a solid nature, and 
dissolves as soon as brought into contact 
with the stigma. Besides^ it is only in some 
few genera of the class Cryptogamia that 
we are enabled to state with any degree 
of certainty, which of the' visible partJ? 
really fulfil the office of fecundation. In 

Pilularia, 
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Filularia, Salvinia, Marsilea, and the Musd 
frondosiy no doubt appears any longer to 
prevail, as to the real existence of those 
parts ; but it is precisely in these plants that 
it appears less justifiable to speak of a naked 
pollen than in the Asclepiadea^ Even grant- 
ing the experiments of Hedwig warrant 
the condition that the Musd frondosi are 
actually provided with an obvious fructi- 
fying apparatus, this still consists in real 
membranous vessels, which enut the pollen 
in the same manner as we observe in most 
other plants. In the Ferns the existence of 
separate fecundating organs is not yet de* 
monstraited, and the Lichens and Fungi are 
perhaps entirely destitute of them. The 
above definition is, therefore, not admissible ; 
and hence I consider it safer to retain for 
thr present the one proposed by Linnaeus : 
the exceptions to it, above alluded to, though 
suf&dent to lessen, do npt altogether destroy, 
its validity. 

On considering the externa] structure 
and correspondence of their most obvious 

parts, 
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parts, the plants of this class are found to con« 
stitute several natural orders or families, which 
Ire mutually related to each other, and ap« 
proach inore or less to other families of phsB- 
hogamous plants. The Ferns bear affinity 
to the Palms, as may be seen for instance 
in the Sago-palm (Cycas circinalis)^ which 
agrees in many respects with some species 
of Onoclea and Botrychium, two genera of 
the natural order of Ferns. This latter order 
shows, however, very little affinity to others 
of the cryptogamous class. 

The Mosses resemble, in their external 
appearance, some plants of the phasnoga« 
mous classes, such as our Saxifraga bryou 
des^ Burseriana, muscoidesj hypnoidesj Li* 
thophila muscoides of Swartz, Azorella cies* 
pitosa of Vahl, Phyllachne magellardca^ 
Mnium biflorum^ DonzWifascicularis Forst.^ 
Misandra Commersoniij and several polar 
plants, which at first view might, by the less 
experienced botanist, be mistaken for Mosses. 
The Mosses, by means of Tetraphis pcllu* 
cida^ and Andreaea rufestrisj unite with the 

Hepaticae, 



OP CRYPTO AOMOUS VEGETABLES. ^ 

Hepatic^, which, through Ricda, approach 
to the Lichens; while these latter^ in the ge- 
nus Baeomyces, partake of the nature of the 
Fungi. Thus the attentive observer can eve- 
ry where trace natural affinities among these 
remarkable assemblages of plants. 

A circumstance in which most of the cryp« 
togamous plants agree, is, that while they 
are destitute of distinctly developed organs 
of fructification, their propagation is more 
generally effected by elongation, buds, tci- 
bers, and other kinds of roots, than by disse- 
mination. For though they are provided 
with true seeds (as we know to be the case in 
Ferns, Mosses, and Hepaticae) which, when 
scattered spontaneously, or sown by the 
hand of man, will germinate and grow up 
into plants ; yet this is of rarer occurrence 
than their propagation by lateral elongation* 
How much the whole structure of the Ferns, 
and partly also of the Mosses and Hepaticae, 
b calculated for the latter mode of reproduc- 
tion, I shall have an opportunity of proving 
to you hereafter. 

By 
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By means of this mode of propagation, so 
nniverss^ that eren the cryptogamous aqua« 
tic plants partake of itj this family shows 
some affinity to the Zoophytes. And^ indeed, 
De Saussure and Vaucher of Geneva have 
made the interesdag observation that a spe<i 
cies of Conferva, found on stones, walls, and 
old wood, as also in fresh water, where it 
generally forms a thick felt-'like texture, may 
be seen constantly to move in all directions, 
when exposed to the influence of light and 
warmth, Vaucher makes it a new genus 
called Osdllatpria, of which twelve species 
are enumerated in a work lately published by 
him on the Fresh-water Conferva*. Thes^ 
organic bodies, which are indeed true Zoo- 
phytes, consist of infinitely minute, simple 
filaments, mostly closely annulated, and 
pointed ^it one end* They are propagated 
neither by means of eggs, nor seeds, nor 
buds, but simply by the separation of the 
rings. Their movement is by no means a 

* Hittoire des Confenrei d'JBau douce. Gcdctc, 180d. 4tQ. 

regular 
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regular one, like the tremulous motion of 
Hedysarum gyransj for instance, but irre* 
gular and changeable, as we usually obsenre 
it in the animal kingdom. 

The transition of one organical kingdom 
of nature into the other, and the imposahi- 
iity of separating the two by an exact line of 
demarcation, becomes still more obvious to 
those who, with Needham, Priesdey, and 
Ingenhousz, have observed the metamorpho- 
sis of the animalcula infusoiia into real Gpn* 
fervae. To make this experiment, no parti- 
cular infusions are required ; a vessel filled 
with pump water, and exposed to the sun^ 
without being agitated, is sufficient for the 
purpose. First of all a delicate green cover** 
ing is seen to'be formed on the sur&ce of 
the wat6r, conasting of numberless and in^ 
finitely minute molecules, that manifest ani- 
mal motion ; these, after some time, disap- 
pear, and are transformed into vegetable 
filaments, which, like all green surfaces of 
plants, yield oxygen gas when exposed to 
the influence of the sun. 

Obviously 
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.ObiiouBly cIoRe as the approach of these 
cryptc^amous vegetables is to the animal 
kingdom, the affinity which several others 
bear to unorganized nature, as it is called, 
appears equally striking. Only look at the 
herpetic Lichens, (Puhreraria, Lepraria, Spi- 
fcma Achar. Method. Lich.) or the lettered 
Lichen (Opegrapha) of our rocks and trees^ 
subject them to your microscope, and you 
iwU scarcely find any thing that can lead you 
to suspect the presence of vegetable nature : 
tfiere is no cellular texture, no observable 
organs of fructification, no fruit ; nor do 
these substances produce oxygen gas when 
txpo&ed to the sim. They are distinguish- 
ed from saline efilorescence merely by a little 
£Serence in their form ; and occupying in- 
deed the lowest degree on the scale of orga- 
nical bodies, are as it were the first rudiments 
cf vegetation. 

A modem respectable author * wishes to 
extend the appellation of Zoophytes to the 
whole class of cryptogamous plants, which, 

* TrcYinaMiB hU *' Biolope," %6L i. p* 415. seq* 

united 
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united with the Zoophytes strictly so call- 
ed, ,(^^* ^^ Acdniasy Asterise, Sea pen^ 
Corals, Gorgoxuse, and Animalcula infiisoA 
ria) he proposes to erect into a third king^ 
dom intermediate between the animal and 
vegetable. He has, however, not as^gned any 
reasons for such a change, ^except the dissimi- 
larity that subsists between the cryptogamous 
and phsenogamous plants, especially with 
regard to the organs of propagation, which 
in the former, according to Dr. Treviranus, 
resembl? those of the Zoophytes in this, 
that they consist of a mere congeries of 
ovula. This, however, is an erroneous idea ; 
for, in many families of cryptogamous plants, 
the apparatus for propagation is by no means 
limited to a mere congeries of ovula, as in die 
Musd frondosi and Hepaticae for instance; 
while in others not even ovula are observ- 
able, as in many Lichens, the Pulveraris, 
Spilomata and Confervas, which appear td 
be only propagated by lateral elongation. 

.With regard to their constituent parts, 
we find that some of them are similar to, 

while 
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« 

while others differ widely from, the phaeno* 
gamous vegetables. The Ferns appear to 
differ the least Several of them are eatable, 
containing a considerable proportion of sac- 
charine matter, gelatine and mucilage. The 
inhabitants of New Zealand feed upon the 
roots of Cyathea medullaris^ Pteris escu- 
leniOj and Polypodium dichotomum ; in the 
East Indies the same part of Diplazium e$a/^ 
lentum is used for food. Our Pdypodium 
tmlgare contains, besides astringent eactrac- 
tive matter, in which gallic acid is predo^ 
minant, a great quantity of mucilage and 
sugar. The same constituent parts, but com^- 
bined with resinous extractive matter, are 
found in Aspidium Ftlix masj in Pteris aqui" 
linay in Adiantum Capillusj in Scolopen^ 
drium qfficinaley in Aspleniuni Ceterach, 
TrichomanoideSj and Rata muraria. In 
many of these Ferns the gallic add is so 
abundant, that an infusion, for instance, of 
Scolopendrium officinale, when added to a 
solution of vitriolic iron, immediately pro- 
duces a precipitate of a dark brown colour. 

The 
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The peculiar and often very intense smell 
diffused by Ferns, proves the presence of 
essential oil : on cutting across a fresh stalk 
of Polypodium aureum you will perceive a 
smell like that of the leaves of peaches, 
which equally announces the presence of ja 
combination of water and carbon, such as 
exists in the aromatic plants containing es^ 
sential oils. 

That the Ferns yield potash after combus* 
tion is a fact sufficiently known ; but they 
likewise furnish oil, or in its place resinous 
eictractive matter, combined with potash in 
such quantity, that in England and Sweden 
the ashes of the burnt roots of Pteris aquilina 
are made into balls, and used by the com- 
mon people as a substitute for soap *. That, 
finally, tannin is also contained in the Ferns, 
appears from tKe use to which, in some 
countries, the roots of Aspidium aculeatumy 
Athyrium Filix femina, and Pteris aquilina 
are applied by tanners. 

* Liljeblad*! Utkast til en Svensk Flora. UptaU, 1798,8vo, 
p. 39a 

The 
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• 

The Mosses are very poor in these gefie* 
rally predominant component parts; their 
diemical analysis furnishing only some gum* 
mose extractive matter ; and, combined with 
thi8> gal^c add is found in Polytrichum com* 
piune ; and a ccMfisiderable proportion of cal- 
careous earth in Hypnum Crista castrensis^ 
and Neckera dendroides*. 

Still less have I to say of the chemical 
OHnposition of the Hepaticas : the only re- 
markable circumstance I find is, that Tar- 
gioiiia hypophyllaj when cut into pieces, dif- 
fuses a strong smell of turpentine ; a proof 
that it contains essential oil. 

The Lichens are much more remarkabable 
with regard to their component parts. By 
far the greatest part of those that are more 
complicated in their structure (Lecidea, ^ar- 
melia, Cetraria, Cpmicularia, Bsomyces,) 
are eaten by animals, and in part also by 
men } such as Cetraria islandica and Baeo* 



* Humboldt*s Aphorisnen aut dcr chcmiscbeo Pbytiolo^* 
4cr Pflanzea, p. 105, 106. 

myces 
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• 

myces rangiforinus. The former, or the 
Islandic moss, as it is commonly called, coo.» 
tains a considerable portion of saccharine 
mndlage, united with bitter, gummose, and- 
a small propordcm of extractive matter, but is 
destititf e both of gelatine and starch (amy« 
lum) *• Parmelia pmnastrij in Alexandria, 
is added to meal, and the taste of the bread 
is much improved by it f. Even Gyrophora 
pfUea is used as food, in times of scarcity, by 
the inhabitants of Canada. 

Most of the Lichens contain also a consi- 
derable quandty of colouring prindple, which, 
bdng a pure extractive matter, is soluble 
in water, and obtained by simple infiiaon ; 
but is not in this state sufHdendy adherent 
to woollen stufl^, on which account, in dye* 
ing, either acids, urine, or alum, are pre* 
viously added. For this purpose the archil 
(Parmelia Roccella) is the most generally 



^■^•^■■^PPW" 



• Cramer, Diss, dt Lichene IsUndicOy^p. 14. (Erl^ngc, 178G^ 
— Ebeliog, Diss, de Quassia et Lichene Ulandico» p. 42. 
t Forskohl, Flora J'^^gjpi, Arab. p. 193. 

known; 
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known ; but Urceolaria calcarea^ Parmelia 
tartareaj saxatilis^ muscicoia^ Parella^ like* 
wise fnrnish a beautiful red colour, and are 
made use of for dyeing. In the northern coun- 
tiieSy a yellow dye is also prepared from Ce* 
tx^Snz juniperina^ Leddea ptutulataj Ptarme* 
lia vulpina. That, lastly, the Lichens con- 
tain a considerable portion of tannin, ap« 
pears from the use which tanners make of 
Fatrmelia ptdmanacea in the Ukermark, as 
well as of several other plants of this order in 
Norway and Sweden. 

Of the cryptogamous aquatic plants, the 
Fuci show the most remarkable component 
parts ; they contain so considerable a quan« 
dty of soda, that, in the Isle of Mull, on the 
coast of Scotland, many families obtain a 
livelihood by this article. In many places, 
especially in the island of Jura, the Fucus ve^ 
siculosus is burnt for the sake of obtaining its 
kelp, which constitutes an important article 
of commerce. It is usual for the inhabitants 
of this island likewise to cover their cheeses 

mth 
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with these ashes, and thus to supply the 
place of salt*. This Fucus vesiculomsy as 
also F. saccharinusy digitatus, serratttSjJiir^ 
cellatusj canaliculatusj pahnatus and nodo'^ 
susj contain so great a quantity of saccharine 
matter and vegetable mucilage, that, in the 
northern countries, they are used as food for 
tKe cattle, and in Iceland (at least Fucus 
sacctiarinus and palmaius) for man him- 
self. 

As for the Fungi, they contain much re- 
sinous extractive matter, which, particularly 
in Boletus Laricis^ constitutes the basis of the 
acrid purging quality. Others, particuJarly 
Agaricus campestrisy abound in sugaf'^tind 
vegetable mucilage, and are on this account 
eatable. Humboldt has proved that most of 
the Fungi contain so large a proportion of 
hydrogen as to supersaturate the surrounding 
atmosphere. 

So much, my dear friend, for the general 
notions respecting the knowledge of crypto- 

* Turner!! Synopiii of the Brituh Euci, vol. L p. 1S4L 

c gamous 
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gamous plants. I shall soon proceed to 
make you acquainted with the separate orders 
of this class. 



LETTER n. 

ON TH£ GEOGRAPHICAL EXTENT ANH 
PLACES OF GROWTH OF THE FERNS. 

1 ou have frequently expressed surprise at 
my great predilection for Ferns, my zeal in 
examining their structure, and the eagerness 
with which t endeavour daily to add to my 
already extensive collection of them. ** How 
can a man/' you used to exclaim, ^^ take so 
lively an interest in a family of plants so de« 
fident in variety, and whose exterior has so 
little to recommend them I** But this sur- 
prise, my dear friend, will cease as you gain 
a deeper insight into the infinitely diversified 
oeconomy and structure of even our indige- 
nous species ^ and^ on beholding the incom- 
parable 
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parable beauty of the royal Cyathea arboreoj 
metkiUdris^ Dicksonia iniegrd and sqtiatrosd^ 
Or of the inexpressibly delicate and tender 
Trichbmanes pusillum^y iriclioideunij' Hy- 
tnenoj^yllum kirsutuni and ciliatuniy yoil 
will yoursdf feel an exqiiisite deli^. 

The examination of Ferns is a soutice of 
real pleasure also, in so far as almost in 
every geniis we find a different apparatus em* 
ployed by Nature £or obtaining their repro^ 
duction. This diversified orgaaization deariy 
shows, that those laws which the boldness of 
the human mind has ventured to prescribe 
to Nature in her mod^ of achieving that 
purpose, are least ai^lidable to the indivi^ 
duals of this family ^ plants* 

In all the 'plants of the first twenty-three 
tlasses of the linnacan system, we find .the 
presence of two difierently formed organs 
requisite for the repitxiuction of the species } 
but most c^ the Ferns dispby nothing in 
their structure that can [»rove in tt^em the 
existence of such a comlwation ; and in the 
others^ the parts which we f u^pect to cause 

c 2 the 
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the fecundation of the ovaries are totally dif« 
ferent in their form from thpse of all other 
vegetables. Another remarkable circum- 
stance is, that the whole structure and oeco- 
nomy of those Ferns which have hitherto 
fallen undei' my observation^ are altogether so 
peculiar to themselves, that the most interest- 
ing results might be derived from the study 
of them, if the northern latitudes, in which 
we live, afforded opportuiudbsof examining a 
greater number in a living state. 

The good father Plumier, in his three 
voyages to the West Indies, made it his par* 
ticular * object to discover new Ferns, on 
which he published a separate work. It is 
highly desirable that a man of Olof Swartz*s 
scientific knowledge, systematic genius, and 
indefatigable zeal> should examine with the 
same view the tropical islands of Asia, Ame- 
rica and New Holland; for, indeed, the 
islands between the tropics are the only true 
native coimtries of the Ferns. 

Of from five to six htmdred species of 
Ferns kno^n to us, more than one half are 

natives 
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natives of the Antilles; Plumier has col- 
lected in Martinique and St. Domingo alone, 
a hundred and sixty species, to which 
Swartz has added upwards of a hundred new 
ones from Jamaica, after Browne and sir 
Hans Sloane had discovered there as many 
before him, but without havinj; given perfect 
descriptions of them. The Philippine and 
Caroline islands cannot fail to possess an im- 
mensely rich treasure of Ferns; and it is 
really a matter of regret that, since the Je- 
suit Kamel transmitted from thence some 
species to the rich apothecary Petiver, who 
published them in his work, the treasures of 
those fertile islands have not been examined 
by any scientific botanist. The two Forsters, 
though Ferns appear to have less engrossed 
their attention than other vegetables, found 
nearly two hundred species of them on the 
islands of the South Sea. From the Mo. 
luccas and tlie isles of Sunda we find some 
Ferns in the work of Rumpf and Rheede, 
but unquestionably many remain perfectly' 
■ unknown to F.uropean botanists. And that 
a vast 
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a vast treasure of these plants still awaitu 
the collector at Madagascar, may be easily 
guessed by those who are acquainted with 
the climate of that fertile island- 
On casting a view over our northern re? 
gions, we find that Sweden (according tq 
Liljeblad) affords only twenty-seven species, 
of which Polypodium hyperboreum^ Sw, 
(Acrostichum ai^2?mm,Lilj.)2tlone hasnotyet 
been found in Germany. ' Of this latter coun* 
try the catalogue is rather richer, the num- 
^r of its Ferns amounting to nearly forty spe- 
cies ; but of which Athyrium alpinum^ moiu 
tarmm, fontanuniy regiuniy rfueticum^ Adian« 
turn Capillusy Acrostichum Marantipj Mar- 
silea quadrifolia and Scolopendrium qfficU 
nale are not met with in the northern parts 
of Germany. England, on the other hand, 
on account of its more temperate climate, 
can boast of a far greater number. Tricho- 
manes pyxidiferum (originally a native of 
the West India islands), Hymendphyllum 
tunbridgeJisCy Asplenium murinumy which 
has also been found in St. Helena and Ja- 
maica^ 
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maiica; Aspidium lobatum and fragrans^ 
Athynuxn fontanunij &c. occur in the Floras 
of that island. Thus the number of Ferns 
appears to increase in proportion to the greater 
warmth and humidity of the countries. 

In Siberia and other great continents of 
Asia, Africa and America, the number of 
Ferns is prq>ortionally small. Michaux, in 
his extensive tour from Florida to Hudson's* 
bay, found only between forty and fifty spe^ 
cies. They are rather more plentiful in the 
streights of Panama and in Guiana, where 
considerable heat and moi^re combine to 
favour their growth. 

The Ferns, therefore, next to the Palais, 
are the tenderegt fosterlings of Nature, and 
^and the most in need of her parental care ; 
being seen to thrive only in countries parti- 
cularly favoured by Flora. 

We find the same care shown in deter- 
mining their places of growths By far the 
greater part of Ferns are met with in moist 
spots ; out of which they will not thrive. Of 
the Gennsm species, the following are found 

in 
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in very humid and shaded places: Athy« 
nam Ftlixfemina ^nd fragile^ Aspidium spU 
nulosum and cristaiuniy Blechnum boreahj 
Polypodium Phegopteris and Dn/opteris^ 
Onoclea strutheopterisj Pteris crispa. Al- 
most the sole exceptions are, Aspidium Filix 
mas and Pteris aquilina ; both of these not 
only thrive in any soil, but are found in 
abundance on the most arid heaths. Asple- 
nium Ruta muraria^ septentrionale and /n- 
chomanoidesy also Polypodium vulgare^ not- 
withstanding they occupy our rocks, may 
still be said to inhabit moist places, since the 
humidity of the atmosphere is no where pre* 
cipitated in greater abundance than on the 
northern side of the rocks, where these 
Ferns strike root among the Mosses. 

In all tropical islands the Ferns occur only 
in shady woods, and on the borders of brooks 
and springs ; Asplenium ohiusifolium is, in- 
deed, found in the midst of the clear foun« 
tains and springs of Mai;{inico. The only 
exceptions to this are, Acrostichuni fur- 
catum, and Adiantum aculeatum. The tro- 
pical 



ir 
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pical Femsj moreover, are partial to the 
trunks of old trees covered with moss, which 
they climb up and completely overspread, 
leaving no appearance of their roots; %r 
they are suspended from the branches in the 
same manner as Parmclia ju^a^a is in our 
thick forests. In a similar way grow many 
species of Trichomanes andHymenophyllum, 
as also Polypodium stispensum, crispaium^ 
scandensy lycopodioides^ heterophylluviy ser* 
pensj crassifolium and lanceolatum^ Aspi* 
dium parasiticumj Acrostichum citrifolium 
and sorbifoliumy with many others. 



The numerous family of Ferns is most 
conveniently arranged according to the form 
of their seed-vessels ; which are either sur^ 
rounded with an articulated ring, (fig. 2.) 07 
are without this part. The former, in ge- 
neral, bear their seeds on the lower surface 
of the leaves, while the latter usually form 
proper ^ikes, to which the capsules are 
affixed. Under the name of PteroideiSy \ 

distin- 
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distinguish from the real Ferns several vegOt 
tables that have but little aflinity with them ; 
bearing in part their sexual organs at the 
roots, and also differing essentially in other 
important points. 

In some of my future letters I shall treat of 
the particular (economy and peculiar struc- 
ture of Ferns, and the genera relate4 to 
them. 



LETTER III. 



ON Tfj[£ CECONOMY OF THE ROOTS AND 
STAI.KS OF THE FERNS. 

A.S most of the Ferns multiply by means of 
radical offsets, it follows that the apparatus 
necessary for their propagation must be 
looked for in the roots. This apparatus con* 
sists in a peculiar incrassation, or in real 
tubers, from which issue the new roots an4 
stalks. The tubers in Ferns are of a still 
more simple structure than in other vege* 

tables, 
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tables, for a section of them (as^may be seeq 
at fig. 1.) di^lays nothing to the eye but S| 
very solid and dense cellular texture, replete 
with granulated precipitates of the vegetable 
juices, which exist here in a very concen- 
trated state ; and, on this account, it is iq 
these tubers that the peculiar smell of the 
Ferns is most intense. - 

A remarkable circumstance with regard to 
the incrassated roots and tubers of Ferns is^ 
that those parts are surrounded, but more 
especially towards the upper end, with a 
quantity of close, dry, and chaffy paleae, 
{fig. 1. cc.) like the dry bristles of the 
bulbs of some Ixias and many umbelliferous 
plants. It might appear that these paleas or 
chaffy scales serve the purpose of protects 
ing the tubers against the injuries of cold ; 
but this cannot be the case, as the tubers and 
roots of most of the Pems.which i^ihabit hot 
tropical countries are likewise provided with 
them. The fiact is, that, like all hairy and 
(rha^ pubescence on the stalk and leaves of 

Ferns, 
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Ferns, they are nothing but prolongations of 
the epidermis protruded by the impulse of 
the superabundant juice. 

You are acquainted with the fabulous ac- 
counts given in old herbals, of the Tartarian 
sheep growing upon a stem, and devouring 
^1 the vegetables within its reach. This 
chimerical being, known by the name of 
Baromez, was first explained by Linnaeus. 
There is found in easten^ Chinese Tartary 
a Fern furnished with thick tubers, which, 
being surrounded on all sides with a yellow 
wool and thin chaffy scales, are often raised 
so high above ground, that the roots beneath 
bear some resemblance to legs fixed in the 
soil. The roots of this Fern, whose genus 
is not yet ascertained, spreading around to a 
considerable extent, and perhaps preventing 
other plants from growing near it, it is not 
at all surprising that superstitious imagina- 
tion should transform this vegetable into a 
voracious sheep. A figure, though proba* 
t)ly an imaginary one, of the Baromez, may 

be 
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be seen in ** Botanical Dialogues between 
Hortensia and her four Children/' vol. i. 
pi. 5. p. 128. 

From the incrassated parts of the principal 
roots and the tubers issue the proper fibrous^ 
roots, which, in most Ferns, are of a brown 
colour, branched, and prolonged into loose 
extremities of a somewhat lighter tint. The 
roots of most other , plants are furnished to^ 
wards their extremities with fine fibres^ 
which serve for absorbing moisture from the 
soil ; but in the Palms, Ferns, and the Na^ 
jades, I have always found the ends of the 
roots, instead of being furnished with these 
fibres, covered by a loose lighter-coloured 
calyplra^ which has, in Lemna, particu* 
larly attracted the attention of naturalists. 
Weber is certainly widest from the truth 
in considering these little caps, which cover 
the roots of Lemna, as a part of its inflo- 
rescence*. Micheli was of opinion, that 

this part served the purpose of keeping the 

- - ■ . ^1 

* Spicile^um Florae Gottingensii, p. 25. 

p plant 
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phnt afloat and protecting its roots*. Roth 
^pproach^ nearer thef truth, when he main- 
tained the use of this calyptra to be to pre- 
vent the absorption of the coarser fluidsf. 

iThe finding the calyptra at the roots of 
sereral other plants, and my microsco|Acal 
investigations, have convinced me that this 
part is the organ of absorption itself. In 
the Date-palm, and in Ferns, it consists 
wholly of a loose membrane, composed of a 
collection of equally loose absorbing papillas. 
These latter closely resemble the amptUlari 
as they are called, in the villous coat of the 
intestinal canal in the animal body ) and the 
comparison between the roots of vegetables 
with the lacteals of animals, is m some de- 
gree strengthened by this disquisition. The 
loose incrassated ends, or the calyptrx of 
the roots of Ferns are, therefore, the actual 
organs of absorption. 

The tubers of the Ferns have also, in 
common with the tubers of other plants, the 

* Nova Plantanim Genera* p. 16. 

I Tentamen Flora Germanicx, toI. ii. p. 43a 
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f^roperty of protruding their young offspring 
in all directions, which, by means of radical 
prolongations, remain in constant connexion 
with the mother plant, until this is entirely 
decayed. 

Several Ferns produce their tubers not 
only under grotuid, but likewise above it : 
the lower part of the stem is often entirely 
tarroimded tidth them ; and not seldom (as 
in DavalUa canariaisis, Polypodium aureum^ 
&c.) die yoimg tubers are displayed on the 
sur&ce of the ground. By being thtis ex- 
posed to the air, they probably acquiref 
greater solidity, and their juices become 
more concentrated. 

But what appears still more remarkable is^ 
that in several Ferns the stems, axils of leaves^ 
and even the leaves themselves, thfow oirt 
either tubers or new roots : in Athyrium and 
Asplenium bulbiferum^ real tubers are ob-^ 
ftervable below the leaves and in their axils j 
m Polypodium reptans^ as well as in Wood- 
wardia radicansj roots are produced at the 
top of the frond ; and the same phacnome- 

xion 
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non may be seen in Coenopteris rhizophylla 
and Asplenium rkizopJiorumy when their 
leaves are bent towards the ground. And 
that the stem should strike root is so very 
common, that I need only mention as ex- 
amples most of the species of Trichomanes, 
or Polypodium scandens and stigmosum. 

From this it appears, that the lateral elon* 
gation (as physiologists call it) is a phaeno- 
menon not at all uncommon in Ferns : that, 
however, thdr reproduction is likewise ef- 
fected by seeds, I shall prove more circum- 
stantially hereafter. 

The principal stalk of Ferns is often called 
stipesy a term which is likewise, and very 
properly, given to the same part of the Palms. 
It ought to be mentioned here, that this 
stipes always issues from the tuber or root 
in a curled or spiral fonn. Ehrhart informs 
us, that the same form may be seen in the 
germination of the seeds of Ferns ; but my 
own observations, made indeed in indige- 
nous species only, do not coincide with those 
of this naturalist. It is, however, an mter- 

esting 
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esting fact, that, as far as I know, not one 
instance can be adduced of a deviation from 
the sjMral evolution which takes place in the 
stems rising from the tubers and roots of 
Ferns; and that even those genera which 
are merely related to the Ferns, such as Pilu-^ 
laria and Marsilea, prove equally constant to 
this law. 

The differences of the stem with regard to 
oze, strengdi, and external appearance, are 
yery numerous. • In tropical countries, espe^ 
dally in the West India islands, we find Fern* 
trees not unlike Palms, the stems of which 
attain the height of upwards of eighty feet : 
to these giants among the Filices belong Cya* 
thea arborea^ asperay Polypodium armatum^ 
and Pteris aculeata. The last-mentioned 
species is of such considerable dimensions, 
that, according to fiaither Plumier, the cir- 
cumference of its trunk equals that of the 
body of a fulUgrown man. There are, on 
the other hand, many species of Trichomanes 
and Hymenophyllum, Trich. pusillunij mus* 
coides and membranaceum, for instance, 

D which 
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which scarcely ^ceed a few lines in length, 
and have a stalk proportionably delicate. 

* 

Though the trunk of Fems will often grow 
to so considerable a height, yet it is scarcely 
ever seen to divide into branches } but, just 
as in the Palms, a crown of simple leaves 
is produced at its summit, with foot-stalks 
issuing from the centre. , Some few species, 
however, are considerably branched ; such as 
Adiantum aculealumj which, in the islands 
of Martinico and St. Domingo, overruns the 
fields, as brambles do with us. 

The stem of Fems is either smooth or 
rough, beset with chafiy scales, or even with 
thorns. The smoothness of the surface of 
the stalk is generally united to a dark brown 
or black colour, which has a beautiful effect 
upon the eye in Adiantum pedatum and 
CapilluSj in Asplenium trichomaiioides^ Pte- 
ris atropurpureaj and others. The smooth 
stems of Fems are usually concave on one 
side and convex on the other, as may b« 
seen in many of our indigenous species ; the 
Cause of which lies in their intemal structure. 

In 
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* 

In most'of our Indigenous Ferns the slan 
b beset with paleae or chaffy scales^ which 
at first, whilst that part is still rolled up, are 
soft and hair-like^ but afterwards become 
dry aiul scariose. This chaff is found the 
thickest aiul strongest on the trunks of As- 
pidium Lanchitis^ fragrans\ rigidum^ acu^ 
leatum^ as also of Athyrium Filix femina^ 
Aspidium Ftlix masj Oreopteris^ Polypo- 
dium DryopterUj Pteris crispa^ Asplenium 
Ceterach ; and among the exodc Ferns, of 
Aspidium vestitum and drepdnum. ' Others 
are furnished with it only towards the base^ 
as Asplenium fragile and regiunu 

Instead of this chaff, the stem of some 
Ferns is beset with soft hairs, sometimes 
covering the whole surface of the plant. 
Among the German species, Athyrium man^ 
tanum^ found in the mountains of Tyrol, 
furnishes the only instance of such a hairy 
stem ; but it is a very common occurrence 
in the* tropical Ferns, as in Acrosdchum 
crinitum^ villosuMj muscosum^ Hemionitis 
palmatUj Polypodium asplenifoliumj pumy 

D 2 tatum^ 
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tiiftumj Asj^um aristattm^ villosuntj Pte- 
ris trichomanoideSj Lonchitis Mrsuta^ AdU 
antum villosum^ hispidulum^ Dicksonb^ac- 
cirfa, muhifida^ Hrigt^a^ japrmica^ margU 
valiSy Hymenophyllom sericeum and A/rae* 
turrij Osmunda hirta^ and others. 

In some Fems^ but only in those between 
the tropics, die stem is furnished with scales, 
which are eidier the remains of the former 
leafstalks, or excrescences produced by the 
superfluous juices. Such scales are found 
in Asplenium squamosumy m Acrostichum 
Jurcatum^ sorbifoliunij squamosttm^ and in 
Marattia atala. 

Lastly, the stems of trojMcal Ferns are not 
unfrequently beset with thorns and prickles ; 
of which we have instances in Pteris acu^ 
leatQy Pblypodium armntum^ Lonchiti$ a;/- 
rita and repens ; as also in Cyathea horrida 
and aculeata^ in Adiantum farcaium and 
Davaliia fumarimdts. 

A circumstance wonhy to be noticed here 
is, that in some Ferns the stem is entirely 
wanting ; the frond issuing fn this case from 

the 
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the tuber or root, and having as it were no 
stipes but its own stalk, which runs out into . 
the mid-lib, I am not acquainted with any 
example of this structure among the Ferns 
of the more northern parts of Europe i for 
in Scolopendrium officinale the stalk, though 
very short, is sufficiently obvious: but in 
the British Hymenophyllum iunbridgenfe^ 
and Trichomanes pyxidiferumj the fronds 
are seen almost in contact with the roots. 
Within the tropics this circumstance is a 
much more usual occurrence^ not only in 
die species of the above-mentioned genera, 
but also in other Ferns; for instance, in 
Pteris trictispidata and furcata^ Vittaria lu 
neata^ Polypodium Phyllitidis and crassifo^ 
liuniy Asplenium serratum^ and some others. , 
I shall now proceed to the consideration of 
the internal structure of the stem, which 
affords many remarkable peculiarities. On 
dissecting the principal stems and stalks of 
other trees and plants, we generally find be* 
neath the epidermis a green bark } next tp 
this the m>er i then, fhe concentric rings of 

spiral 
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spiral vessels, which are converted into aU 
bumum and wood, and only united by 
means of transverse cells; and lastly, in 
the centre of all these coats, a loose cellular 
cylinder, commonly called the pith. But 
quite a different succession of parts takes 
place in the Ferns ; for though in these the 
green bark' is also found beneath the epi- 
dermis, yet the spiral vessels are never ob- 
served in cohering concentric rings, but for 
the most part in separate bundles, each sur- 
rounded by its proper coat of a brown co- 
lour. A horizontal section of Polypodium 
aureum (fig. 3.) will show you from ten to 
twelve of those white angular bundles en- 
closed in their membranes^ 

From a longitudinal section (fig. 4.) it 
appears, that the brown membrane entirely 
encloses the above mentioned bundles of spi- 
rals ; and if you make use of a magnifying 
glass, the same bundle will distinctly present 
itself as in fig. 5. But on subjecting a very 
thin and transparent section of these white 
bundle^ to a higher power of your micro- 

scope, 
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scope, you will discover a congeries of spiral 
vessels (fig. 6. cc)y the form of which is 
very diflferent from that of the same vessels 
in other plants. They indeed exhibit spiral 
circumvolutions when part of the congeries 
is forcibly separated, but their form is that of 
tape ; a circumstance not observable in other 
plants. The tape being furnished with very 
minute apertures, it has, in its natural com- 
pressed and aggregated state, the appearance 
of spurious trachese {treppengange^\ as 
is shown in fig. 9, taken from Asplepium 
patens. Besides these vessels, there are 
within the brown membrane other bundles of 
close, narrow,and straight caiials(figt 6. 6), in* 
creasing in capadty as they approach the sur- 
hce (fig. 6. d). The brown membrane (a), 
at its external surface, is furnished with pro- 
minent minute hooks, by means of which 



* No EfigUth term being yet firamed for deooting thoM 
dactfy which the Geifiaxi phynologistt call treppot^Hn^tt thft 
translator has here adopted that of Mirbel, fausset trachies, 
(iparlous trachex,) though he must allow that it it in som^ 
Ecspectt objectionable. 

it 
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it appears to attach itself to the surrounding 
cellulapr texture. 

What has been said above of the Situation 
of the bundles of spiral vessels^ applies chiefly 
to the stem of Polypodium aureum and As* 
pidium patens ; but other Ferns differ some* 
what with regard to the arrangement of those 
parts. In the stem of Aspidium Filix mas^ 
spmulosumj aculeatum^ and of Pteris serrw^ 
lata, we constantly observe a determinate 
number of bundles^ generally five, which 
are inclosed within brown membranes, and 
placed in a circle round the centre of the 
stem. The centre itself in most of these 
Ferns, in their young state, is, indeed, com- 
posed of a cellular texture, of the same con- 
sistence with the exterior bark ; but as soon 
as the frond is completely developed, the 
central cellular substance becomes soft, floe- 
cose, and as spongy as the pith of quick- 
growing plants, such as grasses, the umbel- 
liferae, or the common elder. This pith in 
some species abounds so much, and is so 
rich in mucilage, that it constitutes an article 

of 
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of food : thus we know that the New Zea* 
laiulers eat the roots and stalks of Cyathea 
medullaris and of Polypodium dichotomumj 
and the poorer nadves of Tahid« those of 
Pteris esculenta^ both raw and roasted. 

In the arborescent Ferns, the spiral ves- 
sels are disposed in angular bundles, and 
united by a dark brown membrane, which 
somenmes surrounds them in a ^mple, some- 
times in an undulated, line. This drcum- 
sUnce explains what Plumier says of Cya- 
thea arborea : *' Quand on coupe cette tige 
en travers, on la trouve remplie d'une chair 
blanche, ferme, dou9astre, pleine d'un suq 
hlanc et gluant, et toute entour^e d'un au<r 
bier noir, dur presque comme de Feb^ne, et 
dont les ddtours et les sinuositds forment 
comme un lacis admirable ;'' and of Cyathea 
aspera : ^ J'ai aussi remarque, que la chair 
du dedans de la dge est un peu plus ferme 
et plus dure, et que ces veines noires qui 
Tentburent en fa9on d'aiibier, ne forment 
point de lacis, quand on coupe la dge en 
travers, mats bien ime espece de marque- 

teri^ 



42 ON TH£ ROOTS AKD STALKS 

terie formee par des pieces noires et dures 
presque comme de Teb^ne, et courb^e en 
&9on d*un arc de Turquie." 

The smaller the stems of Ferns are, the 
fewer of these separate bundles with their 
brown envelopes appear. The slender stalks 
of Adiantum pedatum^ of Asplenium septen* 
trionale and trichomanoides^ as also of the 
species of Trichomanes, contain scarcely 
more thian a single bundle of spiral vessels, 
which ascends along the centre of the stalk. 

In most other Ferns, whose stem is of 
moderate bulk, the spiral bimdles are all dis- 
posed on one side; while the other side, con* 
taining the pith only, bends in^^^ard, and thus 
forms a channel. On examining the stalks 
of our indigenous Asplenium Ruta mura* 
rioy Adiantum nif^rum^ Axhyrvxm fonianum^ 
filix femina, Thehjpteris^ Aspidium Ore^ 
opterisj Filix masy aadeatum^ spinulosum^ 
Polypodium Dryopteris and Piicf^optcrisy 
you will distinctly see that one side is con- 
vex, the other depressed or concave. 

The circumstance that the spiral vessels of 

the 
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the Ferns generally appear as spurious tra* 
chess, indicates a very concentrated quality of 
the sap, and the commencement of their 
becoming ligneous. That the juices contained 
in these spurious tracheae are highly concen- 
trated, appears from the strong aromatic smell 
that is diffused in cutting through them, and 
which, in Polypodium aureum^ resembles 
the scent of the flowers of peaches. In 
other vegetables, the bark and the cellular 
substance alone afford this smell. It appears, 
therefor^, that the ascending tubes of the 
Ferns contain already the concentrated carbcm 
supersaturated with hydrogen ;— etements re- 
quisite for the formation of the sexual or- 
gans. On the other hand, in the cellular 
texture of the Ferns are found more crude 
oxygenated juices, containing a larger pro- 
portion of saccharine matter than is usually 
met with in other plants. 

Why the spurious tracheae of the Ferns 
can take up more concentrated juices, may 
be accounted for by the circumstance of 
the stems rising from thick solid tubers, in 

whicb 
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which the humidity of the earth, absorbed 
by the roots, is elaborated, and undergoes 
prerious changes; the oxygen of the car- 
bonated water enters the loose cellular tez« 
ture, while the carbon, uniting with hydro- 
gen, is conveyed into the ascending tubes. 

This construction throws some light also 
on the peculiar origin of the seed-vessels of 
the Ferns, which take their rise immediately 
Ifom the ribs of the frond, or the continua- 
tion of the spurious tracheae. The ascend- 
ing spiral vessels in these vegetables are 
tberrfore qualified to form, or at least to 
contr3)ute to the formation of, the fruit itself ; 
whilst, in other plants, the influence of the 
cdlular textiu'e in the formation of the fruit 
is indubitable. 

A circumstance not to be left unnoticed 
here is, that the above-mentioned brown 
membrane, surrounding the bundles of vspu- 
nous tracheae, is probably of use in preserv* 
ing the concentration of the juices in them, 
by preventing the immediate admixture of 
the crude juices of the cellular texture with 

the 
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the more elaborate sap contained in those 
vessels. And, indeed, we find that in very: 
young fronds this membrane is much less 
developed than in those more advanced 
ones, which are already furnished with seeds; 
whence it appears probable to me, that in 

the young plants of this order those bundles 

• 

of vessels are in closer connexion with the 
cellular texture than in old stems, the bun- 
dles dF which can often be drawn out with- 
out any of the cellular texture adhering to 
them. This experiment you may eaailj 
make in autumn with the stems of Aspidium 
Filix mas and Athyrium Ftlix femind. 

And now, my dear friend, does it appear 
to you that I have succeeded in solving the 
mystery of the ceconomy of the stems of 
Ferns ? — I am far from thinking so myself, 
though the theory I have submitted to ycb 
appears to me the most plausible. . But m 
order to throw more light upon this intricate 
subject, it is necessary careftdly to dissect 
and' tnvest^te a great niunl^r of very dif* 
ferent genera and species of Ferns ; and it 

would 
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would s^pear assuming m any botaniat, who^ 
as is the case with me, cannot boast of hav- 
ing examined in a living state more than a 
dozen species (besides those indigenous in 
Germany), to pretend to oflfer a complete 
and satisfactory explanation of the ceconomy 
of these vegetables. I may, however, expect, 
diat my having attempted a path hitherto 
untrodden by any physiologist, will plead 
an excuse for unavoidable imperfection. I 
shall, therefore, i^ my next letter, proceed 
to the examination of the leaves of Ferns. 



LETTER IV. 



STRUCTURE AND CECONOMV OF THE 
LEAVES OF FERNS. 

X HE subject of this letter, no less important 
than difficult, will, according to my promise, 
be the examination of the leaves and leaf- 
like expansions of the stem, which have re- 
ceived the general appellation of frond 

{Jrons). 

The 
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The external appearance of this frond is 
different in different Ferns j but the quali* 
ties in which they all agree are their being 
thin, membranous, and netted with vans. 
We observe the thickest in Polypodlum 
crassifoliuni^ Scolopendrimn officinale^ and 
Ptens pedata : but even in these they are 
not succulent, and clearly display thdr 
veined structure. They are thinnest in the 
genus Trichomanes : in the lovely T. crU* 
pum the transparency, the beauty and regu- 
larity of its veined net-work are really won- 
derful. 

Of entirely leafless Ferns scarcely any in^ 
stance is known to us : the two species of 
Schizaea only, namely, dichotoma of Smith, 
and b^da of Willdenow, are destitute of 
foliaceous expandons ; and Psilotum trique^ 
trunij a plant related to the Ferns, is fur« 
mshed with mere loose scales, shreds or 
shavings {ramenta\ instead of leaves. Ex- 
amples of very delicate linear or capillary 
leaves are afforded by Trichomanes trkhou 
deum and Pilularia globidifera. 

The 
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The size of the leaves of Ferns is various ; 
but some of the tropical species exceed all 
others in this respect. The single leaves of 
Polypodium crassifoliunt and Phyllitidisj of 
Asplenium serratum and Vittaria lineata^ are 
generally three feet long ; a length of two feet 
is common to several, as to Pteris grandi- 
folia and Polypodium repens. If the whole 
frond be considered as one leaf, we find t 
great number, such as those of Pteris aquu 
ItTuij Polypodium aureum^ &c., that are from 
four to five feet long. 

l*he colour of the leaves, at least that of 
the upper surfiice, is almost in all instances 
green: Aspidium corrf//b/m?n affords the only 
exception that I know of; the leaves of which, 
when young, are of a bright red, but after- 
wards change to green. The lower surface of 
the leaves frequently varies in colour : it is 
perfectly white in Acrostichum Calomelanos^ 
Cyathea dealbata^ Pteris trichomanoides and 
ar gen tea ; as if it were strewed over with 
meal in Pteris fc^nnacea of Vahl ; beauti- 
fully yellow in Acrostichum sulfureum and 

chrysom 
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thfysophjfilum^ is ako in Adiantum pulveru^ 
lefUum } of a biueish green or glaucous co- 
lour in PolypodiuKn prvinatum^ glaucum^ 
Itfid dUhoiamumi grayish white in Polypo- 
dium stellatumj and clothed with a whidsh 
t^oOl in PolypodiUm acrosiichoides^ 

, Somedmes the superfluous juices of the 
FeMi etude at the sur&ce of thdr leaves in 
the finrai of scaler hair&^ and chaffl In fig. 
21. b. you see on^ of the scales of Gnun* 
mitis Utnceolala magnified^ These are still 
laiger and more numerous in Polypodlum 
s^UmkaUtm. and Adrostichum sgtiamosum $ 
and Pteris Jurcaia has the whole lower 6ur<» 
face of its leaves closely beset with them. 

Hairs^ both soft and rigid, are still more 
cqinmon |han scales ; these are usually on 
the under side of the leaves^ but not unfre- 
qu^ndy also both surfaces are clothed with 
ihem. Examples of such hairy leaves are 
afforded by AqHdium patens^ molle^ coriaiu 
drtfoUum^ pubesce^Sj villosum, hispiduin^ 
Polypodium ilvense^ Acrosdchum crinitum^ 
vUlomm^ hirtum, Lonchids hirsuta^ Adi* 

M antum 
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the leaves miiBt on that account generaUj 
run paralld to each other. This parallel 
direction of the lateral Tcins is indeed ob^* 
MrvaMe in several Femsi aain Danaea ahia, 
Marattia frdxhiec^ Angiopteris evecta^ As^ 
pleniuiii serratumj Pteris grandi/oliaj our 
'indigenous Scolopendrium qfficmale^ and 
many dtfiersi but there is a £u* greater 
number in vhkh the veins of the frond 
form a iM-work^ such as we see in the 
leaves of odier plants. The beautiful veined 
net-work of Trichomanes crispum^ of Pteris 
cantons^ Fdlypodium tenellum (fig. ?•) and 
lUypodtnm scandem (fig* 8.) will coormce 
you of the trtith of this assertion. Even 
our common Aspidium Filix mas sufficiently 
proves, that Nature has by no means pre- 
scribed sttch a law as that pointed out by the 
French naturalist ; nor indeed is it proved 
that the Ferns genxnnate with one seed-lobe 
only :-^ subject on which I shall hereafter 
have to make further remarks. 

What appears most worthy of observa-^ 
6on in the leaves of Ferns is^ that the veins 

tenni- 
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terminate in the clusters of seed-Tessels 
themsdves, with which the mid-ribs are^ 
however, scarcely ever seen to ba;re imme- 
diate connection ; ibr it is only in Blcchnnm 
and Woodwardia that the lines of capsules 
are placed on both ddes of the mid^rib ; and 
in Acrostichum and Onocjea die whole un- 
der suxiEatce of the frond is beset with thenu 
In odier cases the secondary vdns, by burst- 
ing on the under surfiice of the lea^ give rise 
to the litde clusters of seed-vessels, which, 
widiout any involucre from the epidermis, 
cover the same vans in double rows : this 
occurs in Haniomds and Gramnutis. Those 
clusters are oftentimes not found at the pri- 
mary transverse veins, but at the secondary 
anastomosing branches vrfiich connect the 
parallel veins ; as^ for instance, in Menisdum. 
Not unfr^uently, part of the epidermis of 
die lower surface of the frond is elevated 
into an invohians or covering to the capsules^ 
as in A^lenium, Cambpteris, and Dipla- 
zium* 

Another very remarkable fircumstance 

with 
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widi regard to the distribution and form of 
these veinb i^ that their extremities are ge« 
nehdly thideened, and in this state represent 
glanduhur trsjisparent bodies^ situated withift 
the substance of the frond, but more towards 
its upper than towaixlis its toder suHacew 
Hirse thkkefaed pointg of the veins you vnU 
disdnctty see (fig. 7, d.) in Pbly|iodiurii 
Wtelhm and ttmi^ns ; and I have dbterved 
sdU nfore strikxnf^ in a i^)ecies of Ab^ 
ty .which I call martmicense (HeAiio« 
nitis maxima, linguae cervnse adfinis, Pbem^ 
JIL tab. \45)^ Ui the other Ferns, ^ose 
secoiidary Sren» run parallel to *rfach Other 
from the mid-rib towards the margin, this 
latter is constantly beset, opposite to the 
clusters of capsules, with the same glandu- 
lar bodies that appear in the form of the 
knobbed ends d the bundles of veins. Such 
knobbed terminations I have observed in our 
Pylypodium vulgare^ in Scolopendrium offi^ 
cinalej in Blechnum occidentale^ procerumj 
pimctuhtum^ boreale^ in Woodwardia anguS' 
tijlliay in Cyathea commutata mihij (Filix 

altera 
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altera caudata et spinosa Phm.JiU tab. 14.) 
and, lastly, in Danasa alata^ Maratda l4tvU 
and Angiopteria evecta. Having examinad 
die veaaels of some species in a living, state, 
namely, ci Polypodium vulgare, aureum^ 
Scolopeiidrittm qfficinale^ and Blechnum oc- 
cidenimlc^ I shall here give you the results of 
Wf' ennttnation* 

. If, at the time when the frond is com# 
(detdy developed, you cut a fine slice from 
the siirfiK:e of the epidermis, at the {dace 
whicb exhibits the thickened sub^pelludd 
ends of the vessels, and subject it to the mi« 
cFoscope, each of the knobs appears like a 
duster of oblong, gray-coloured bodies, 
such as you see them in Polypodium aureunti 
fig. 10, in Blechnum occidentale^ fig. 11* 
a, £•, and in Polyp, vulgare, fig. 1 2. In the 
second of these species, these bodies, in the 
knobbed ends of the veins, are most striking: 
they appear transversely striped or furrowed ; 
which is not the cas^ in other Fern$. 

In Pblyppdium vulgare, Blechnum boreale 
2nd occidentaley the knobs ar^ seen at the 

ends 
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ends of all the bundles of veins, even in tbe 
steril fronds } but in Scolopendnum qffidm 
nale they are present in those leaves only 
which bear clusters of c^ules on their 
lower sttr£u:e« 

My worthy friendt professor Bemhardi, of 
Erfurt, in a paper lately published on the 
fructification of Ferns*, has declared the 
thickened extremities of the vessels to be 
the amhers.or male organs of these plants. 
I^ in addition to what he himself observed, 
he had seen the small gray-coloured bodks, 
such as my microscope represented them to 
me, and, moreover, that these bodies (in Fb« 
lyp. aureumj fig. 1 3.) appear to be ^read over 
the ovaria, he would, perhaps, have consi- 
dered his theory as perfectly established. 

It would be out of place here to enter 
into a minute eyamination of Bemhardi's 
hypothesis, and to state all the objections to 
which it is open ; but allow me to advance 



* Schrader'f Journal fOr die Botinik, No. 1, and in Konig 
and Sims't Annali of 3ouny, ?oL 4. p. 107. 
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Ae fonowiog brief observationt : The thicks 
iened tennmations of the veins are, comparah 
drely speaking, of rare oecuncnce in Fema, 
mA so exactly corre^nd in their interior 
structure with the glandular parts of qther 
vegetables, diat if is difficult not to consder 
diem as real glands. I own, indeed, that I have 
not found the above minute gray-coloured 
bodies in the glands of any other plant except 
Crassula pellucida } but in this they are so 
very obvious, as to oUige me to draw the 
inference^ that in Ferns Aef cannot be xth 
tended to eflfect the ipipregnation of the 
ovaxies* 

It is indeed a circumstance worth remark- 
ing, th^t, if we compare those parts in the 
leaves of Ferns with the glands in other ve- 
getabtes, we shall find that many of the lat- 
ter (for instance, those of Myrane africana^ 
Tagetes OzoUs nihij &c.) are entirely un- 
connected with the spiral vessels or veins of 
the ribs of the leaves, and imbedded in the 
midst of the cdlular texture ; whereas in 
f^e Fern^ieaves the glandular l^nobs are coQ<r 

standy 



58 STRUCTURE AND (ECONOUV 

stantly seen at the extremities of the teins. 
But, on the other hand, we have instances 
enough in^ the leaves of ooi; plums and 
|»eaches, as also in those of the poplar an4 
Aibnthus giamtuhs^ of marginal glandt 
having immediate connexion with the ribi 
of the leaves, and consequently with spiral 
vessels, 

\ hvrt endeavoured above to show, that 
the ascending canals and spuiious tmcheaei 
of the Ferns differ from the spiral vessels of 
other plants, in being the reservoirs of die 
cottceQtiated proper juices, freed of their oxy* 
gen ; and that, therefore, they contain and 
deposit immediately the elements necessary 
foV jEecundation. If this be the case, it ap- 
pears equally probable, that in those ascendi 
ing canals (which form the ribs of the fronds) 
ca^;bon and hydrogen may combine in such 
a manner as to effect fecundation, while the 
surplus may be deposited and accumulate in 
the thickened extremities of the bundles of 
vessels. We know that carbon and hydro, 
gen are the essential component principles of 

the 
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the fecuh(kt&ig fluids of all vegetables ; whe- 
ther their combination produce real oil and 
wzxy or those solid eoncretions which, in the 
diape of minute vermicular bodies, appear 
wkhki the thickened extremities of the ves^ 
Gels in the leavieg of Ferns. 

Ton i9ee, my dear friend, that ihis theory 
is not altogether in opposition to the one 
g;{ven by BertrflSurdi, bat diat it takes in a 
rather itiore ejttended view of the oeconomy 
of thiBse vegetables. I have only to stdd, 
that though those cbncretbns or precipitates 
from i^e {ttoper }uicess of the Ferns probably 
act an imporraftt part in the fructification of 
the Fems, I am far from considering them 
as indispensably requisite m all cases ; I even 
think that they may be present or wanting 
in one and the same Fern, according to the 
greater or less abundance of nourishment it 
receives; and, indeed, Scolopendrium o^ 
finale actually exhibits no such conforma- 
tion of the extremities of their vessels in 
' some of its leaves, however obvious it may 
appear xa others. 

Bqt 
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But I dismiss this subject, in order to sub« 
join a few words respecting the epidermis 
of the leaves. This part, in the Ferns, and 
many plants related to them, (such as Lygo» 
dium^ Botrychium, Osmunda,) has 9 beauti* 
ful reticular appearance, occasioned by the 
adhering portions of the septa ^nd interstices 
pf the subjected cellular texture, as you 
may see it in ;( small detached piece of th^ 
epidennis of Polypodium vulgare (6g. ]4.)t 
In this you will likewise observe die minute 
absorbent iissures surrounded by their gbn* 
dulous margin, such as they appear all over 
the lower sur&ce of the leaves. The abv 
sorption of the moisture of the air appears, 
therefore, to be much assisted by this or* 
ganization, 
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LETTER V. 

6n the impregnation of the ferns, ANd 

THE OENfiRAtlON OF THEIR SEEDS. 

It is not teng that liatarafisCs hitve been 
tttdsfied that the Ferns, be^Sdes thdr othet 
modes of multiplybg, ait likevrise propa^ 
gated by cUssemmation. Formerly, and ereH 
80 late as the sixteenth century, it vns tht 
generally adopted opinion that these rege^ 
tables are endrdy desdtute of seeds. It is 
merely to popular superstition that we owe 
the preservadon of a bdief in the existence 
of Fern-seeds ; for this dust was gathered 
by the people on the night before mid* 
summer, and made use of for different ma- 
gical purposes. It was also generally known 
that this seed Is uncommonly fine, and al< 
most invidble; whepce Shakespear, in his 
Henry IV.," makes Gadshill say : " We have 
the receipt of Fem-seed; we walk invi- 
sible.'* 

Bock 
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Bock (or Tragus, as he is commonly 
called,) is, I believe^ the first botanist who 
mentions the seed of t*eni8 ; he assures us 
^^ that, without any superstitious notions, he 
had often in vain sbught for it, but found 
it abundantly on midsummer eve, though 
he had not availed himself of dpxf spell, |ti- 
cantation, or magic figures^/' Valerius 
Cordus k of opinion, that the tenm must be 
destitute of seed, because they ta'e without 
flowers ; but be allows that the -duBt on t|i€ 
Jbwer surface of their leaves propagfittes tb^ 
iq)ecies : and this, he adds» tmy be said ol 
fill the Ferns we knowf. With more cer» 
tainty, the dust of the lower surface of the 
fronds is considered as a real collection of 
seeds by John Baptist Porta, the famous ma« 
gical philosopher of Naples |. The rest of 
the writers of the sixteenth century posi- 
tively deny the existence of real seed in 
Ferns ; and, among them, Fabius Columna 

* Tragi Kriuterbucb, durch Mdchior SeUitz. p. 43S. (Strat* 
buix> 1690.) 
f Annotationes in Dioscoridem, lib. ii. c. 177. p. 17a 
t PhytogQom. p. 239, 24a (Neap. 158S. foi) 

parti* 
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particularly, on account of the ill success 
that bad attended his endeavours to make 
the dust of ifaeir leaves germinate *4 

Though the botanists of the seventeenth 
century, agree upon the whole with Joiul 
Bauhin in respect to the existence of real 
seeds in Fem^ yet they did not arrive at 
certainty^ until Morisonf had actually ob* 
aerved those of Scolopendrium offictnalcmd 
Osmunda regalU to germinate^ and Grew| 
and MBU{i^hi$ had subjected dietn to mk 
croscopioal czamiottioA. The two latter 
natuialiscs, witfi Swanunerdam{|, examine 
the du8t on the lower stirfoce of the leaveft 
of Femt^most at the same time, and £ound 
that it cpnsiaed of an aggregation* of Miall 
capsules, each surrounded by a jointkl elastic 
nng, by the^ootraction of which the capsule; 
when armred at nun^irity, opened, and scat- 
tered its almost invisible seeds (fig. 2.) 

' * Phytobusanus, p. 66. (ed. Fl'orent. 1744. 4to.) 
f Hiftom Flantanim, torn. HL p. 565. 5^3. 
\ Anatomy of Plants, p. 200. 
$ Anatomia Plaotanim, p. 72) 73. tab. 51. fig. 299. 
Ij Bi'blia Naturz, p. 826. 

After 
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After advancing thus far, botanists hekt. 
attempted to discorer the sexual p4rts akoi 
That excrellent obsenrer Micheli was the 
first who observed the capillaiy ghnds on 
Ae undeveloped fitmds^ which he consi^ 
dered as posses^g the function of an- 
tilers* ; an opinion which Hedwig adopted^ 
and illustrated by elq;ant engravingst ftom 
Bkchnum ioreo/e^ Asplenium Tricliamanes^ 
Ruia murariaf Soofependrium qjfichuUe^ 
A^xdium FiUx mas^ and Athyrium FUhf 
femina^ Pbl jpodium Phegopteru and Drjfo* 
pteris. But that these caqHllary glandsf which 
occur so generally through the vegetable 
kingdom^ qmnot poeably be die fecundating 
organs of the Ferns, is so obvious^ that such 
an hypothesis can reqiure no further refuta« 
don than what has been given above. 

John Stehelin| and Hill 5 took the elastic 

* Catalogut Plsntamm Hofti Florentini, App. p. 135. 

t ThaoriaOcnerBtioiut Ptaatarum Cryptogunicanim. ed. S. 
p. 94. 97» 9d. ub. 5. t. 

{ Hntoire de VAat6€mit des Sclencet dc Pari*, an. 1790- 
p. 87, 8S. 

$ Vegetable Syvtem, p. 144 

articii- 
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^irticulated ring of the seedrvesaels to be the 
fecttndadng orgins, maintaining that they 
had observed true pollen explode from it : 
but most probabtf what they looked upon 
as pollen was, in iact, the real seed ; and» 
indeed, the ambiguous term of ^' sperm,'' 
made use of by the former of these authorsi 
shows that his ideas respecting the ports in 
question were not altogether very clear. 
Notwithstanding this, Sfchmiedel adopted a 
similar opinion, and suj^Kxed the saffron^^ 



coloured fluid within die rii^. to be the fe- 
cundating principle*. In another placet, 
however, this naturalist attributte the same 
function to a viscid matter^ exudating» in 
yelbw grams, on the Jbwer surface of the 
leaves of Aqiidium Tkklypteris ; in which 
he is likewise followed by Hedwig|. 
Gleichen$ fancied he had discovered the 



«*«- 



* De Buxbaumia, in Ditsert. Botai^ ^Wjyrt pb 57. (Er» 
lan^ 1783^.) 
f Icones et Analyses Piantanim, p. 47, 48. 
X Loc. cit. p. 95, 96. tab. 6. 
i Da» Neueste aus item Relche der Pflanseoy p. 24. 
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anthers of the Ferns in ihose apertures of 
the epidermis, which we now know iq be 
organs of absorption — a theory much on a 
par with that of the capillary glands : and, 
lastly, Kolreuter ' attributed the function of 
niale organs to the involucre of the aggre- 
gate capsules in many Ferns, without con- 
sidering that there is nothing in the or- 
ganizadon of that membrane which can 
warrant such an opinion j not to mention 
that the capsules of many Ferns are entirely 
destitute of such an involucre. 

The opinion of Maratti, although it has 
lately obtained some celebrity, by the re- 
printing of his treatise in Germany t, merils 
no serious refutation, since we find that at 
one time he regards the involucres of the 
Aspidia, at other times the seed-vessels them- 
selves, as flowers and anthers ; all which he 
endeavours to illustrate by bad and partly 
imaginary figures. 

The propagation of Ferns from seed has 

• EDidccbc* CcbfunniM itt Krjptogwnie, p. T9. 

\ HupcTs d« I^Iicum PropapdoDc Diu. (Jolting. IT9H. 



OP THE SEEDS OF FERNS. 67 

of late been observed by Ehrhart*, Lind- 
sayt> and myself. Ehrhart's observations 
were made on Aspidium spinulosumj which 
he saw germinate in the autumn with one 
seed-lobe : it is well described by him as, in 
this state, bearing resemblance to the species' 
of Blasia and Anthoceros. He likewise ob* 
served this mode of germinating in Aspidium 
Filix mas and Athyrium Ftlix fembuu But 
the best and most accurate account of the 
germintticm of Fern-seeds sown in pots, is 
communicated by Lindsay, whose residence 
in Jamaica was very favourable to these ex- 
periments. The seeds, without exception, 
^rang up very readily, with one seed-lobe 
only. The whole process ccxisisted in sowing 
die' seeds on the surface of the mould, and 
keeping them moist and warm. In this way 
Ferns are now cultivated both in France, ac- 
cording to Thouin, and in England. 

Last spring I received, through the kind- 
ness of Dickson, a quantity of Fern-seed 

* Beytrage zor Natarkunde, vol. iii. ^ 75. 

f TransactioDf of th« Linnean Socictr, vol. ii. p. 9S. fcq. 
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from Temate, among which was Dicksonb 
integra^znd several other species: but though 
I think I treated these seeds according to all 
the rules prescribed, yet not one of them 
came up ; and, indeed, I have not in any 
one instance sucjceeded by this process. I 
have, however, been more successful in ob- 
serving spontaneous germination in Athyrium 
ftlix femina ; for, making an excursion, in 
the month of October 1 803, to the woody 
declivity of a hill near Halle, with a view of 
gathering some Jungermannias, I observed in 
several places, on remo\'ing the fallen leaves 
that covered the ground, young seedling 
plants, which, never having met with before, 
I considered as a new species of Blasia. 
But how great was my surprise soon after to 
find sprouting np from the centre of these 
round cellular leaves, small fronds of Ferns ! 
Rejoicing in this lucky discovery, I carried 
home with me several of these seedlings, and 
immediately made from them the drawing I 
here adjoin, on the exactness of which you 
nuy safely rc»ly. Tig. 1 7, a, shows the seedling 

plant. 
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plant, with its cotyledon, natural size ; and 
fig. 1 7, b, the same magnified by a double 
lens. To me these seed-lobes appeared to 
be actually divided, and thus to partake more 
of a dicotyledonous nature ; having, how- 
ever, examined the embryo of that one Fern 
only, I am for from disputing the correct- 
ness of the numerous observations of Lind- 
say, the results of which are contrary to my 
single observation. 

It still remains to add a few words on the 
progress that has been very lately made by 
botanists with regard to the sexual parts of 
the Ferns. Bemhardi and myself imagined 
about the same time, that we had discovered 
the true anthers of these plants ; but I am 
now convinced that both our theories were 
far from being correct. Examining, in 1 801 , 
the very young leaves of Pteris serrulata^ 
upon removing the involucres, I discovered 
among the tender ovaries, which were riot 
yet furnished with the elastic ring, single 
scattered succulent fibments, as represented 
in fig^ 15. It caimot be objected that fhese 

fila. 
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filaments are of the same nature with the 
ovaries, or that they are to be converted into 
such; for I constantly observed them to 
wither and disappear as soon as the capsules, 
approaching maturity^ distinctly displayed the 
surrounding annulated ring. I afterwards 
found the same filaments in Pteris aquilina^ 
longifoliaj creticaj and in Asplenium 7Vf- 
chomanes ; but in all other Ferns I have in 
vain sought for them : for though Asplenium 
septenirionale shows something like them be- 
low the involucre, yet it would appear, from 
fig. 1 6, that these filamentose bodies may be 
rather considered as germens in the first 
stage of their growth. 

My present opinion of these filaments is, 
that they are undoubtedly of great utility in 
the formation of the ovaries ; and perhaps 
the reason why they are so general in the 
Pterides is, because, on account of the un- 
interrupted accumulation of the capsules, a 
superabundance of juices is conveyed thither, 
which it is necessary should be modified by 
means of these succulent filaments previous 

to 
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to the elaboration of the fructifying matter. 
These organs, therefore, may vdth great 
propriety be compared to the succulent fila- 
ments scattered among the sexual parts of 
the Mosses, in which, too, they serve for the 
prqiaration of the fluids essential to fructifi* 
cation. Other Ferns, that have no such 
continued lines of capsules, appear to be 
destitute of these succulent filaments: I 
must, however, confess, that many species 
of Onoclea, Blechnum, Acrostichnm, Asple- 
nium, Hemionitis, Menisdum, &c., in this 
req>ect, still remain tmezamined. 

I once more return to Bemhardi's theory. 
This botanist considers the thickened ends of 
the vessels, before ^ken of, as anthers; 
and as they are usually placed nearer to the 
upper than the under surface of the leaf, he 
thinks that impregnation takes phce on the 
former. If this were really the case, thcfe 
must necessarily be vessels to convey the 
fecundating matter from the anthers to the 
ovaries ; but no such vessels are as yet dis- 
covered : on the contrary, the bundles of 

vessels 
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vessels are in ccmnexion with the ovaries 
before they terminate in these glandulous 
knobs. This may be seen, as distinctly as 
possible, in Polypodium scanderis (fig. 8.) ; 
and it appears exactly the same in a great 
number of other Ferns. In some the bundles 
of vessels may be observed to divide, one 
branch proceeding to the ovaries, the other 
terminating in the incrassated points, as is 
shown in fig. 7. Hence it seems that the 
granulated substance precipitated fix>m the 
proper juices, and accumulated in the thick- 
ened extremities of the vessels, cannot again 
return to the ovaries ; nor is this required, 
for as much of it as was necessary for the 
fructification had already been deposited 
there. 

If to all this you add the other facts given 
above, I have no doubt but you will agree 
with me that the Ferns afTord an additional 
example of both the infinite abundance, and 
the admirable simplicity, of the means by 
which one and the same end is often ac^ 
complished by Nature. 

LETTER 
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oiNCE we are slill igitbrant of many essential 
parts in the fi-ucdfication of Ferns, the sy- 
stematical arrangement of their genera can- 
not rest upon the satne principles as in the 
other classes of vegetables, in which i^f j^e- 
neric characters are derived from th? cilvi, 
the corolla, the stamens, the pistil, rhe nec- 
taries, the shape of the fruit, and the seeds ; 
parts that, in the Ferns, are either entirely 
wanting, or, from their nature^ do not di;|iljy 
a great variety in their forms. 

The only character that can be dcriv'^-d 
from the shape of the frutt, in the classifica- 
tion of the Ferns, is the presence or warn of 
the annulated ring of the sewl-vcssds. From 
this, therefore, they may be divided into j4n- 
nulaite (with a ring) and Exannuiat^ (with- 
out a ring): bui this is an artificijl, not a 
natural cbdracter; for the genus Onoclea, 
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whose seed-vessels are annulated, approaches 
very near to Osmunds, whose capsules are 
without a ring ; and Polypodium is closely 
related to Marattia, Pteris to Angiopteris, 
Asplenium to Danxa. 

Besides, the limits between these nvo di- 
viaons cannot be drawn with exactness ; 
Schizsea has no articulated ring, but a sul- 
. cated striped capsule, and therefore is ex- 
ictly intermediate between the Anmdata- 
and Exavnulala. 

The Ferns with rings are again subdi- 
vided into such whose capsules are furnished 
with an involucre, and such as are destitute 
of it. This part, called imiolucnim or indii- 
sium, is a continuation of the epidermis ; for, 
in its first suge, it appears organized and 
furnished with the same minute apertures 
that are observed in the upper cuticle of the 
leaves ; but as sotui as it is elevated by the 
swelling of the capsules, all vestiges of or- 
ganization disappear, and the interstices of 
its cellular texture approach so close as to 
form the membrane represented in fig. is. 
The 
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The genera are divided according as this 
involucre opens outwards or in\irard8 ; it most, 
however, be contessed, that this circum* 
stance is not so essential or constant as is 
imagined by some botanists. Thus, in As- 
plenium, the involucres usually separate to- 
wards the midrib of the frond ; but there 
are several species (such as Asplenium He^ 
mianitisj caudatum and tenerum)^ in which 
the separation of the involucre takes place 
both in an inward and outward direction. 

I shall now proceed to give you a table of 
the genera of this natural order, with theez- 
cluaon of those that are not true Ferns, but 
only resemble them in some particulars. 

FERNS, 

1 • fTUh annulaied Capsules. 

A. IVithout Involucre. 

1. ACROSTICHUM (Fig. 18). 

The numerous capsules cover the whole 

lower surface of the frond or single fertile 

leaves, which often differ in shape from the 

steril ones. 

2. Gram- 
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2. Grammitis (Fig, 21). 

Capsules disposed in straight, straggling 
lines \vithin the elongated secondary veins 
of the frond. 

3. Meniscium (Fig. 20). 

Capsules within the transversal veins, or 
anastomosing bundles of vessels, issuing 
from the ribs, mostly disposed in crescent 
shapes. 

4. Hemionitis (Fig. 19). 

Capsules following the veins of the frond 
also in their ramifications, the lines often 
crossing each other or forming net*work. 

5. PoLYPODiUM (Fig. 8, 9). 

Capsules disposed in round scattered 

spots. 

B. fVith Involucre, 

G. Onoclea. 

Capsules covering the whole lower surface 
of the frond ; the fertile frond difl'erent in 
shape from the steril one. 

Involucre originating from the margin of 
the leaf is turned inwards, 

7. Blech- 
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7. Blechnum (Fig. 84). 

Capsules in uninterrupted lines, running 
parallel with the midrib of the frond. 
Involucre opening inwards. 

8. Pteris (Fig. 26). 

Capsules in an uninterrupted line along 
the margin of the frond* 
Involucre opening inwards. 

9. VlTTARIA. 

Capsules in an uninterrupted line along 
the disk or margin of the frond. 

Involucre double, the one opening to- 
wards the margin, the other towards the 
midrib of the frond. 

10. AsPLENiUM (Fig. 23). 

Capsules in lines parallel to each other, 
situated exactly upon the secondary veins of 
the frond. 

Involucre opening towards the midrib, 
rarely towards the margin of the frond. 

11. LlND« 



78 CBNBRi^ AREAKOnClKT 

■s 

1 1. LiKDSJiA (Fig. 28). 

; Caspnim hi an mih te fi ^ te d litie^ bcmi^ 
oiitwaud, tt liie siaii^ of die fro 
btoltiare opamg oot^mis. 

IS* Cjbnoptbris (F%. 24)« 

at theoiafg^ wttrify Ir ^ nnuM, of Ae 

fifOBu* 

i 

Iiifolncn opgiMig ttyvavii die tmrgiRi 

1S» LoiicHiTis (Flig» S7). 

Opnkt tB iJBttm^ied cmoeht-ahape, 
curad MiMi it iIhi nniyiif n die Mnnos of 

die RoiuL 

Involucre opening towards the midrib, 
being a dupKcature of the margin. 

14. ScOLQPENDRIUlf (Fig. 25). 

Cs^ssules in straight parallel lines between 
the secondary veins of the frond. 

Involucre double^ openmg towards both 
ades over the lines. 

15. DlPLA- 



J 
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15. DlPLAZIUM. 

Capsiiles in scattered lines close to the 
midrib and crossing each other. 

Involucre double, opening from the middle 
towards bodi sides over the lines. 

16. WOODWAROIA (Fig. 29), 

Capsules in short interrupted lines, or ob- 
long spots, arranged on both sides of the 
midrib. 

Involucre arched, opening inwards. 

1 7. Adiantum (Fig. 37). 

Cs^)suies in separate spots, or interrupted 
lines, on the margin of the frond. 

Involucre, formed by the margin of the 
frond turned in, opens towards the midrib. 

18. AsPiDiUM (Fig. 22). 

Capsules in scattered, round spots on the 
whole lower surface of the frond. 

Involucre a round, or kidney-shaped mem- 
brane, fixed in the centre, and opening all 

around. 

19. Athy. 
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19. Athyrium (Fig. SO). 

<m the whole Jijf^er.fliji^^^^ , 

side, and copvujfMy <>P9»flg .<r5!^ l)** 

20. DiCKSQNIA (Fig. Si). , , , 

it flie iiiai^iSflh^ fe^ ^^ >^^^ .^ - ;/ 

Involiicre dot^b{e: one oii^nattii^WcM 
the atteiiiliat^ m^ of the 1^;'^^ 
towards the midrib i tha odieif .ongmatii^p 
irom the s^urhce^ and o]penmg outwaras. 

21. Cyathea (Fig. S2). 
Capsules in sinall, round, scattered spots on 

the whole lower surface of the frond, and 
mostly fixed to a central columnar receptacle. 
Involucre surrounding the capsules in the 
form of a cup, open at the top. 

22. Davallia (Fig. 33). 
Capsules in small, scattered, roundish spots 

near the margin. 

Invo- 
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Involucre originating from the frond it- 
self, scale-shaped, truncated, and opening 
outwards. 

«2S. Trichomanes (Fig. SS). 

Capsules in separate spots at the margin 
oi^ the leaf, over which they project a little ; 
fixed to a small central column. 

Involucre urn-shaped, of one valve, open* 
mg outwards. 

24. Hymenophyllum (Fig. S6). 

. Capsules disposed in separate spots at the 
margin of the frond, over which they rather 
project ; fixed to a short central column. • 
Involucre flat, and of two valves. 

2« Capsules without Rings. 
A. Capsules one-celled. 

25. Sghizjea. 

Capsules striated, disposed in two rows 
on the back part of a spike-shaped appen- 
dage of the frond, surrounded by bundles of 
hairs. 

o 26. Os« 
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or wrinkled, with a hinge at the joining of 
rile valves ; either occupying the whole 
lower surface of the contracted frond, or 
dii^sed in the shape of a raceme or panicle, 
and opening with two valves. 

Capadea among scales, m two-ni)ke3 fittle 

«a4: flpMiJ^WiUr^ IflBgiMdiiiallf , OB mm 

33. Gleichenia. 

Capsules, three or four together, sunk in 
a hollow of the frond j each of them di< 
viding into two valves ^ntly striped. 

29. Anoio?T£ris. 

Capsules disposed, by fives or sevens, in 
two lines along the secondary ribs of the 
frond. 

B. Cap' 
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B. Capsules rnany'Celled. 

30. Dak^a. 

Capsules narrow-oblongs transversely sunk 
in the substance of the leaf, parallel to each 
other; their cells opening in double rows 
upwards. 

SI. Marattia. 

Capsules oiral, scattered on the lower sur^ 
iace of the leaf ; cells opening in double rows 
upwards. 

This table of the genera of the Ferns di& 
fers very little from that of the excellent 
SwartZy in Schrader*s Botanical Joumarl* : 
where I have deviated from him, I think it 
has not been without good reason, as will 
appear to you hereafter. 

* l^onig and Sinu't Annals of Botany, voL i. p. 48S. 
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LETTER m 
dir run oBNBmA op rB&Mt friTEouT m* 

, '0ItJlf* . ,"h"t , ,j 

Xhosb:. Ferns whose frucdfieatkos ai^^iritli* 
oiit mhiyotm^ instead of MtfaiSiiKut are 
usmU|t proiid^ypiL ^e lowersi^r&cec^ 
feaves, widi bundles of haits, anioi^ ,^hkji 
die aqmles nestle. Instances of Ais ydu 
Imve in Acrostidium MdratUie (Rg. IS.) 
and Hemiomtis reftcti/afa l^figl 19.)» as also 
m A(!ro6tichum Lingua^ vilTosuM^ hirtumj 
squamosUMy crinitum^ ftiuscosumj velleum^ 
^urcatum ; in Yittmomixs palmata and rufa ; 
in Fqlypodhxiti piloseNoides^ stellatuntj acro^ 

• 

siichoidesy stigmosunij tricuspCj squamatum^ 
incanuMy hyperloreum, ilvens€y armatum. 

L ACROSTICHUM. 

The chief character of this genus consists 

in its capsules, closely united, occupying the 

2 whole 
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whole lower sur£u:e of the leaf.. Ii order 
to find out if a Fern with such crowded cap« 
sules really belong to Acrostichum, it should 
be examined in its young state, when fhe 
seed-vessels just begin to be formed; for, 
after these are arrived at maturity, we often 
find them occupying the whole surface, 
though in the beginning they were disposed 
in lines or spots. Hence Linnaeus's Aero- 
stichum ilvens€j polypodioides^ punctatum^ 
lanceolatuniy Thunberg^s Acrost. Imstatum^ 
Liljd>Iad's Acrost. alpinum^ are real species 
of Polypodium ; Linnaeus's Acrost. septeiu 
trionale is an Asplenium, as the capsules ori-^ 
ginsdly appear disposed in a line, and covered 
with an involucre which is wanting in the 
genus Acro^chum« Acrost. viviparum L, 
is a Coenopteri^ ; Acrost. rufum L. an He- 
nfiionitis; Acrost. tkalictroides L. aPteris; 
Acrost. areolatum L. a Woodwardia ; 
Acrost. aculeatum L. a Davallia ; Acrost. 
harbatum L. an Osmunda; Acrost. pectin* 
Tuttunij dichotomum and spicaium^ of the 
^me author, belong to the genus Schizaea. 

Aero- 



I 

▲eraMidiam gtnmtimamm -nitA wemtitw^ t§ 
SpMis (Fiodr. Fbte lad. ocG3di)(«ifri|w« 
liBi df Gmnttitwi 'Aftmi'"mmmk «C 

noli €krmn» lofiii.)!. ^4M i>-JffSii»m»f§ 
ffam Beraloi. D. mi>th*eBvld«» «>r'i«t 

gncB VK Men to oe m t pamo m UMMORi^iiail 
lhe»«al faotb «dM of lAieaiAiSbi wAtbi 

tkf ilerliimm aeyeml wpmittMm tij Atf^ 
dium auriculatumj m which the whole tower 
surface of the leaf is closely beset with cap* 
sules i yet, as the involucres remaia on the 
qx>tB of capsules, it is evident that they be? 
long to the genus Aspidium. 

Acrostichum bears the greatest affixnty to 
Onoclea, since, in both these genera, the 
whole lower surface of the leaf is covered 
with capsules; but the latter is furnished 
with ai^ involficre, (brm^ by the turning 

dpwxx 
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dowQ of ihe margin of the leaf, and opening 
inwards; while the former is without this 
part. In Onoclea, too, the fertile lea%-es are 
clearly distinct irom the steril ones by being 
contracted and narrower, and also diSereiuly 
formed. At the same time, several spedes 
of Acrostichum so closely approach Onoclea 
in this respect, that, without attention to the 
involucre, it must be doubtful to which of 
the two genera they ought to be referred. 
Thus Acrost. sorbifolium (Plumier's FiL tab. 
W7.) has fertile leaves, totally distinct from 
the oblong-ovate, sharply-toothed steril ones, 
by being very narrow, entire, and Unear. 
The Fern called Osmundacen.7na,(Plunuer's 
Fil t. 134.) from Martinico, I must con< 
sider either as a species of Acrosiichum or 
Onoclea, its capsules being distinctly 3nnu> 
Utal, though iu iavolucre is not quite evi- 
dent. 

A ^mibr difference subsists between the 

ferule leaves of Acrostichum trifoliaium^ 

which are oitire and almost linear, and the 

steril ones, which are serrated and nearly 

tanceo- 



letoi|;iipiKm jft tAcfnfe jk^oiwi 4^bnil' 

mefinllfcMi iiiifffy!t|ietiQie|li^^ 

* The i^aaon of tl& dtrcfraty of nntik ciHf 
only be looked for ia the unequal distribu^' 
tion of the nutritious juices in the leaves. 
So close an accumulation of the capsules as 
occurs ip Acrostichum and Onpclea neces- 
sarily requires a great proportion of juices, 
whence the substance of the leaves is de» 
prived of its due share ; their lobes, the ser^ 
rated and dentated margins, as consequences 
pf a copious influx of the sap, ca^ot be de? 
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veloped in the fertile fronds, their whole 
stock of juices being employed in the forma-* 
tion of the fruit. We find, however, an 
exception to this rule in Acrostichum bifur^ 
catum (Osmunda bijiircata Jacquin Collect, 
vol. iii. tab. 20. f, 2.). The steril fronds 
are described as having linear, while the fer- 
tile ones are furnished with ovate, leaves; 
but this species has never fallen under my 
observation. 

Almost the only species of Acrostichum 
hitherto found in Europe is A. Marant<Py 
(fig. 18.) very much, resembling Asplenium 
Ceterach L. at first sight, (both having the 
lower surface of their fronds closely beset 
with a brown-red chaff) but distinguishable 
from it by having a stem the length of from 
a span to a foot, of a brown-red colour^ 
while Asplenium Ceterach has a very low/ 
3tem, scarcely two inches long, and clothed 
by the decurrent continuation of the leaves. 
But the principal difference* between these 
two Ferns is in the form of the frond, which 
in Acrost. Maraiitce is bipinnate ; the single 

leaflets 
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mam mdet ccx^uiltt «t;iii«r bis% urbcra 
ilbef tre here a&d dMre iimyahtcl tntk n 

tUm peSfoS • ffamadfid £nNid» vitb lobv 
aa&Mnt bdoir* mkI ttfanit. i^ Mill 4mm 

Miniiifir fhff ii<Pil<vMnili tii iwipy jthf nlmht 
lower mofiice of die ksf, wUfe b^Mfkmimtik 
OMmidk tey are 4iqio«d ID Ao^^ 
Um thM iMie fifon tilt wcoadMrjr iMii ^ 

Aft la£ **n • -;'*/ : 



AcfOit. MBtrmUM hm apt yet bein feiuid 

in Geiinany, but in the Valteline in SwitzeN 
land, as also in Spain ; while Aq>len. Cete* 
rack is found in Nassau, about Jena, Leip* 
zig, in the Tyrol, &c. 

Polypodium ilvense cannot wdl be mis^ 
taken for Acrost. Maranta, since in it only 
spots of seed-vessels are seen on the margin 
of the lea^ while the lower surfsure is far less 
closely beset with chaflF, but only here and 
there with single scariose scales. 

Besides 
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Besides this species of Acrosdchum, the 
tropical countries have furnished about thirty 
more, described by botanists. To these I 
add Polypodium Jurcatum of Swartz*, 
which Lini»as more properly referred to 
Acrostichumy because its seed-vessels are by 
no metns disposed in scattered spots, but 
occupy, closely crowded, the whole lower 
surface of the frond, being at the same dme 
intermixed with fine bundles of hairs, as is 
the case in most q>ecie8 of Acrosrichum. 
Willdenow. and Swart2 have lately proposed 
to separate this and another ^cies, Polypo* 
dium dichotomumj from the annulated Fems^ 
and to refer them to those without an arti- 
culated rix^. I must, however^ contradict 
these celebrated botanists, since, on subject- 
ing these seed-capsules to the compound 
microscope, I can clearly distinguish the an- 
juilated rings ^ but, from their being very 
broad, the capsules, when viewed through 



* Since mtde into a genus, Mertensia, by Willdenow, to- 
gether with some other spccici of Polypodies, in Act. Holm. 

the 
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pcaisiuae of tbow of SchiaMti ^ 

t 
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. n. GRAMMms; 

TUb gmuBy of wfakb die ifpodtt figimd 
b. liie hn^eoldUh (fig» 91.) laonly ind^ 
nmit m the W€8i Iiidio. IMb^^ 

iQToIiicreBy distinguMi it ftoiQ^'^diiBr geilgw| 

lutist ite iRiiichy hbiv:efer» dieJiiiBt olJracdt 

fci>tk^ 93Bt fenodMl. wd x6m cich otlMc 

' bi Vittiiia» ind^ed^ Aqr-m Itlttmte oblong 

filler fiffftly r ^n^^ ^^ fhff fwiirirffih of tbe 

leaves^ but that genus is furnished with a 
double involucre. All the known species of 
Granunids, which are six in number *, were 
discovered and determined by the excellent 
Swartz. 



* Now incmacd to twelve by the addition of Atplenium 
Ctteraeh h*, aurrum Ca,v., Acrott. cvrdmimm Thunb., Polypod. 
Uptophytlum h,, and Grammitii ckeUanthoides and eUmgata, the 
laat of which appean to be the fame with fig. 2I» above re- 
ferred to.— Ta. , 

m. ME- 
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ra, MENISCIUM. 

The genus Memscium, of which the spe- 
ties triphyllum is represented in fig. 20, 
ranks with the moist remarkable of this na^ 
tural order, its lines of fructification being 
crescent-shaped, and situated on the trans- 
verse veins or anastomosing bundles of ves* 
sels, in an opposite direction to the secfondary 
veins. Schreber has very properly separated 
this genus from others under the above 
name^ derived from the Greek word m/« 
niskosj a crescent. Plumier was the first 
who found one of the species referred* to it 
(M. reticulatuni) in Martinico^ and, in de- 
scribing it, speaks of a ^' pellicule blanchastre, 
qui se perdant par Taccroissement des vesi- 
cules qu*elle couvre, fait voir tous ces espaces 
remplis dun tas d'une poussiere semblable a 
de la farine pouillee*.'' From this descrip* 
tion it would appear that M. reticulatum is 
provided with an involucre ; but we should 

* Pluouer, Fougiries d'Aib^quei p. 90. 

put 
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put more confidence in die accurate S wartz^ 
wbo denies thk pt^iesib^iii wiiAi a coverihg 
to the 8eed»ve88d8« linnacw is less ioatifi* 

, ' - .' ' ' W i > 

able ih having referre4 this cpedcsi to Polj* 
Dodium. than J^iwv^ in conridgting it as 
an i^[ile&iiim } fimm which umuSt should 
an inv<^cre be finnd, it caiinc^t be sepap 

IV. HEMIONTni. / 

* ' ^ f' ». « 

- * ■-- i 

TUs like<m nodv^^^a^ 
gioi gettcn oTFems* From^s dnming tt 
HemfamliB reiiculaia^ (fig«.X9») you set 
that die lines of frocdficalioif are divided bk 
the same manner as die ribs of the kaf front 
^ch they take dieir or^in. In other spiS 
cies, where the ribs of the leaves cross each 
other, the same may be seen in the lines of 
seed-vessels,. In Hem. nifa the leaves con* 
tract so much towards the base, that but 
little can be observed of those lines ; whence 
f^orster called this species Osmunda discolor \ 
it having been referred before, by Linnams, 
first to Pteris, and afterwards to Acrosti- 
chum. Of the eight known species, one 

3 only, 
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only, a native of Japan, is found without the 

tropica 

V, POLYPODIUM. 

The genus PoIypodium,8uch as established 
by Linnaeus, who paid no attention to the 
fonn or presence of the involucre, is now 
divided into five genera, viz. Polypodium, 
Aspidium, Athyrium, Dicksonia, and Cys^ 
thea* Even two species of Adiantum were 
by Linnaeus for some time referred to Poly« 
podium, — a genus which, therefore, with 
him, contained by far the greatest number 
<^ species of any in this natural orden In 
latter times this extensive genus was first 
begun to be divided by the worthy Roth ; 
and after him, still more juididously, by 
Smith and Swartz. At present we arrange 
under Polypodium those Ferns only whose 
seed-vessels are placed on the lower sur* 
face of the leaves, in round heaps or spots, 
without any vestige of an involucre. Of 
these there are ^ in Europe : 

i.PoLYPoatUM vulgare-^vndi pinnati* 

fid 
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fid firmdi wb£m leaflets or tolMtter obloil^ 
obdise» and aomewhat aemtted ^ die not 
thickly baaee W^ brown acaks or dia£ 

0^ti«a» and on tilie iKyrlfaavi.akleof i^ 
wckse ThoDt aseVvaribii^acf k inth gaaboA 
lobest and iineiriudif..in, dMsJeatSe aoU^ 
fgi ^lu fi^ ami di0 nlaiiia of Mondadiet^ wfk 
vSm imLmuofaxDMi aixe^ bei|^and^ viddir^ 
baidiiit ita l ^ ^fl<> i a imoQiiaUv anJ ideeidY laM 

apedoii and called it P« camiriami hnti 
Sibidi haa ahown it to be a mate iwnety dt 
P.i»f^arew . 

& FoLTFODiuM hfpef^afm m i r ith bi» 
{minatifid frond, covered underneath widi sriff 
hairs; leaflets one pair, cuneiform, S— 5-lobed : 
lobes slightly crenated. The spots of fruc*^ 
tification are generally so confluent in this 
q)ecies9 that it was a very pardonable error 
of Liljeblad to refer it to the genus Acro« 
stichum. This litde plant, whose height 
scarcely exceeds two inches, has hitherto 

been 
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been found only at Luleo b Lapland*, ft 
Was first described in the Memoirs of thfe 
Stockholm Academy of Sciences (year 1 793, 
p. 201. \ and afterwards in Liljeblad's Swe- 
dish Flora, p. 390. 

S. PoLYPODiUM ilvense — With bipinnati- 
fid frond, slightly beset with chaflF under- 
neath: the leaflets are oblong and obtuse, 
the lateral lobts ovate, blunt, slightly notch- 
igd, and opposite. The dots of fructificalion 
are disposed near the margin, and so con- 
riuent, that this Fern might be mistaken for 
^ Ptetis, but nevfer for an Acrostichum. The 
tkrhole plant is scarcely four inches long, and 
has a weak stem, which is also beset, at the 
tipt)er part, with chaff. It is distinguished 
from the preceding species by its taller 
^wth, and the greater number of leaflets of 
the frond ; the latter having only one pair. 

This species is not frequently met with ini 
Germany, and only in alpine countries, such 
as the Alps of Salzbin-g and Carinthia, on 

^ It it probably P. aryomcum^ which is a native of Britain. 
Vide Smithes Flora Br. 1 \ 15.— Ta. 

H the 
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the Giant's and Hariz mountains. In Swe- 
den, it is pretty common on the north ade 
of the Alps (Fjallar) that separate Sweden 
from Norway. It is likewise found in Wales 
and thenorthof Scotland* ; and plentifully, 
as it is said, on the rocks of the isle of Elba 
in the Tuscan Sea, to which it owes its name. 
A figure of it, though not a good one, is 
given in Flora Danica, t. 391. 

4. PoLypoDCifM lepiophyllum — With bi- 
pinnate,smooth fronds,and cuneiform, round- 
ed leaflets divided into lobes, the lower sur- 
face of each of which is furnished with a 
single spot of seed-vessels. This beautiiiil 
little Fern, in height about a hand-breadth, 
was first discovered by Toumefort in the 
neighbourhood of Toulon, on the northern 
side of the rocks. (Magnol, Hort. Mons- 
pel. p. 5, 6. — Gerard, Flora Gallo-Prov. 
p. 70.) My own specimens were gathered 
pn the Hyeres isles. In Portugal and Spain 
this species was found by Grisley and Bar- 

* J'tw BHlitli ipccift, TiowcVff, appan lo b« P. dn'OWivn 
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relier : the latter botanist has given the best 
figure of it in his Icones Plantarum, tab. 431 *. 

5. PoLYPODiUM Pkegopteris — With bi- 
pinnatifid frond, beset underneath with hairs, 
ahd fine scattered chaff; the upper leaflets coa- 
fluent, those near the base connate with one 
another and the principal stalk, so as to form 
a sort of irregular square ; the lowermost leaf* 
lets conunonly reflex. This species is about 
one foot in height, and its stem is beset, at 
the upper part only, with scattered chafl^y 
scales. Not having been able to discover, 
in any one specimen, that it is furnished 
with an involucre, as Roth maintains, I must 
still consider it as a species of Polypodium. 

It is found throughout Germany, and, in- 
deed, in most European countries as far 
north as Lapland, but does not appear to be 
an inhabitant of the southern countries. Lin- 
nseus states that he has received specimens 
from Canada, but I suspect this to have 
been another species, Polypodium comiectile 

* Thii is since referred by Swartz to his geaus Grammitis, 
and figured in Synopsis Filicum (18(H»}, pL 1. fig. 6i<— Tt. 

H2 of 
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of Michaux, which is distinct from P. Plig- 
gopteris merely by having its stem more 
closely beset with chaff. There is an indif- 
ferent figure of P. Pfiegopieris, m Bolton'e 
Kliccii Brlianiiicac. 

(J. Pdi.ypodhim Dryop'erh — With near- 
ly tripinnate triangular frond, which com- 
monly is also three-branched ; the whole 
fi-ond is triangular, the secondary leaflets 
are lanceolate, and those of the third order 
oblong, blunt, and mostly crenaled. 'I'he 
dots of fructification are generally situate rtear 
the margin. The stem is entirely smooth, 
and constantly divides at the top into three 
branches. Its height is fnun a foot to a foot 
And half. Grows in shady woods through- 
out Germany and a great part of Europe. 

Bolton's figure of this species (Fil. Brit, 
tab. 28.) is tolerably good ; but the P. £>ry- 
oplerU of Flora Danica, t. 759, quoted as 
such even by LinnxuS] cannot be considered 
aa the same. In this figure the whole stem is 
clothed with leaflets, and the leaflets of the 
third order are ovate and acuminate : per- 
haps 
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haps^ it k meant to represent Aspidium spi* 
nulosum* 

As to the exotic species of this genus, 
they exceed seventy^ and most are natives^ 
of the West Indies. About twenty-five have 
a simple frond ; which, in some species, is 
of twa different, shapes ; thus, for instance, 
isc P«. pihselloides and heteropkyllum^ the 
steril leaves ^re ovate or Grounded, ^gid sessile, 
bat the ferdUe ones lanceolate* In several 
species^ sitcb ^ P. acrostiohoides^ stigmosum^ 
pab/carpon^ puncfatuniy the spots st^nd so 
closely^ together as to give the appearance of 
^n. Acf6stich\im ; but, with care, they may 
still be disceraed^ The s^me, however, is 
not.tht case with Polyp« fureatumi whence 
I have thought it proper to refer this Fern 
to the genus Acrostichum^ 

Twenty-*one species have a pinnatifid frond, 
and are- also, nearly without exception, na-^ 
tives of the Indies, or the South-sea islands. 
One species of this division, Polypodium vir- 
gmianum, I have long ago considered as a 
slight variety of our P. vulgarej and I now 

fin4 
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find that Michaux (Flora Bor. Amer. ii. 
p. 271.) is of the same opinion. Thirteen 
species have a pinnated, and ten* a double 
or multipinnated frond. 

I possess specimens of a new spedes col- 
lected in Pensylvania, and which I call P. ob- 
tusum ; it has a bipinnate frond ; the leaf- 
lets of the first and second order are obtuse, 
the former ovate, the latter oblong, lobed 
and serrated, and in the sinus of each lobe 
is a small heap of capsules. The stem is 
thinly beset with chaffy hairs. Length of the 
whole delicate plant from one to five inches. 
In my specimens of Forster'e Polypodia, 
hnUum and perniigentm, though Swanz re- 

I "fers them to the genus Aspidium, I have 
not been able to discover the least vestige of 

J an involucre. 

Most species of this genus show the ihick- 

' ened ends of the bundles of vessels so di- 

, Stinct\Y,ih3.t,'inV. !atifo!iumipectinatum,lcc,. 
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for instance, even those vessels that do not 
extend towards the margin of the fronds, 
terminate in such glandular bodies. This 
circumstance still lessens the probability of 
th^ir being anthers. 
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ON THE GENERA WITH INVOLUCRES : ONO- 
CLEA, BLECHNUM, PTERIS, VITTARIA, 
ASPLENIUM. 

VI. ONOCLEA. 

JL HE genus Onoclea \^as established by Lin- 
naeus from two Ferns only, which are so di- 
stinct from each other, that they cannot be 
suffered by any botanist, who examines them 
more closely, to remain imited : for, indeed, 
Gleichenia, with its two-valved capsules, 
joined by threes, and having no ring, has 
nothing in common with Onoclea sensibilts^ 
whose spots of fructification occupy the 

whole 



wh lie lower surface of the frond, and are 
:red by a proper involucre, being the 
inuatioa of the margin of the loaf. Ou 

tt other hand, Linnxus separated irom this 

IS the Oaociea. SlnUhippteris and cajxnu 

re*" — ' — ; th — to Osmunda, though both 

^, oi many with Onoclea ,(en- 

and r muc from Osmiinda re- 

• we "^'"wn, that the genus Ono- 
:o Acrostichum, and is 
t from it in having an involucre, 

\ h originates from the margin of the leaf. 
It is also more common in ihi« than in any 
other genus of Ferns for the turtile fronds 
tQ cootract round the &ucti&c3tioDS, and 
adopt a very, different and n;kFrover form. 
What I h^ve sud respecting Acrostichum 
is also a{^lical)le to this genus; natoelyithat 
many other Ferns may easily be mistakeii for 
Oopclex, unless examined be&ure the &ucti< 
ficatioa shall have arrived at perfect matu- 
rity, when the seedTve&sels will often occupy 
the whole lower sur&ce of the frond. Pteris 
crispn 



crupa has a long time beea called Qnoclea^ 
smd Ho^^nn described BJechQum boreal^ 
for Oiiodie^ SpicanU Eikchumn procermn^ 
when its frondsi are iuU of ripe capsulea» pe;K;t 
fectly resembles an Onoclea. There i& but 
one ^ecies of this genus. i]:Hlige;aoi^^ in Su- 
Bope, via.. 

OiiochZA^Struihiopteris — Ita aterilfkonds 
are bipinnatifid ; the first leasees, ^re long,, 
l;mceoIate,. and again nearly divided down tj$^ 
th^ mid-rib into secondary lea^flets^ which arei 
elliptical, rounded, entire ai^ qbtu^fu From 
the centre o£ sevecajl of thes^ steal , froxKls«, 
^ro.wn together in a tuft^ issuf .thick^JT st/^ns^ 
whose fronds^ though likevyoUe pinnate^ dp^ 
not coine to perfectioi^ but remain con^ 
tracted, and have theif lower sinface thickly 
covered with seed-veaselsL The steril fronds 
are ali^ut one foot anda ball* h^h;, the fertile 
ones, more humble, scarcely attain the height, 
of nine iaches. 

This Onoclea is one o^ the rarer German. 

Ferns; it occurs in shady forests, on, thet 

Hartz and Giant-mountains,, in, tl^e Tyrol, 

3 as 
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as also in Sweden, Norway, Russia, &c. 
Almost the only figure we know of it, is that 
in Flora Danica, tab. 169, which, however, 
does not rank among the best drawings of that 
work. 

From North America we have two species 
of this genus, viz. Onoclea semitilis and 
noduhsa of Michaux. The former is distin- 
guished by the anomalous form of its fronds; 
Hie sleril ones being either pinnate, with the 
upper leaflets conBuent at their bases, or 
the whole frond is pinnatifid, with rather 
gashed lobes j while the fertile fronds, much 
more delicate than the others, are bipinnate, 
with leaflets rolled up like globules, giving 
to the whole the appearance of an Osmunda 
or Botrychium. But on opening these glo- 
bular leaflets, annulated seed-vessels appear, 
which prove the plant not to belong to dther 
of these genera. 

The Onoclea sensilulh is a native of Pen- 
sylvanb, Virginia, Carolina and Florida. It 
is remarkable for possessing the singular qua- 
lity to wither soon after being touched by the 
human 
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human hand. I have frequently made the 
experiment, and always with the same result. 
As i^ endures the touch of other things, with- 
out being at all affected, it appears probable 
to me that the perspiration of the human 
body alone exerts an injurious influence 
on this plant. A figure of it is found 
in Morison's Hist. vol. iii. S. 14. tab. 2. 
fig. lO. 

Onoclea nodulosa is mistaken by Michauz 
for Atrostichum areolatum L., which be* 
longs to the genus Woodwardia ; but Os- 
mimda caroliniana is a synonym of it. It 
consists of a pinnate frond, the leaflets of 
which are linear and ]»nnatifid ; while the 
leaflet of the fertile frond are almost knotty- 
jointed, from the single lobes of the leaflets 
contracting round the fructification. This 
species, a native of the shady and swampy 
forests of Carolina, has not yet been figured. 

• 

VII. BLECHNUM. 

This genus is easily knov^n, as soon as its 

fiructifications begin to be formed, by the 

2 unin- 



unkitemipted and vio^tly double lines of 
q^ed^vessels ninning parallel with the nudrih 
on bQtb sides^ and by the involucre c^mng 
inwards. I refer you to whax I have said 
s^x>ve req[»ecting its sometimes adi^xting the 
2gffi9XVice of an Acrostichum or Oaoclea^ 
when the capsules hafve arriye4 ^ perfect^ 
QHitttrily.. 

There is, in the north of Europe, a bwuti-i 
$al specie& o£ tfais* genus,^ Blechnum koreale 
(Otmuad^ Spicant Lmn*)^ The fertile fronds 
di&r a}sa ia this Fern from the steril ooes^ 
"IHie. bitter are nearly []^inale, with lancecH 
foe^ entire, somewhat £»lcated leaflets rather 
CWfved upwards ; the ferdle fronds, double 
the lec^gth of the former, are distinctly pin- 
nate, with very narrow linear leaflets, bearing 
each on its lower surface, on both sides of 
the midrib, a line of seed-vessels covered by 
an iavolucre. Its smooth brown stem is also 
furnished, towards the lower part, with somQ 
short, leaf-like appendages. 

This species is met with in many parts 
of Germany, England, Denmark, Norway 

and 
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find Swedetu Good figures of it ave gt?eii 
in Flora ^Danaca, tab. 99. [EogUsb Boitafliy^ 
pi. 1159.] 

Beades this, we knom several tro^cal spt^ 
ties; one from Florida, another from the 
Cape of Good Hope, &c. Blechnum occi' 
dentaiej a native of the West india islands, 
havmg a pinnate frond, mth opposite lea^ 
lets, notched at the base, and upper leaflet 
confloent, thrives better in our hot-houses 
i^an many other Ferns. Slechmum atatra/6^ 
from the Cape, with pinnate frond, axid leaH 
lets cordate-lanceolate, rough at the mai^ 
gin, and frimished at the top ivitli an heitxi^ 
ceous dagger-point. Bfechnum ^rienialty 
from the East Indies, vpith sword-shaped, 
narrow, alternate leaflets. Blechnum ser^ 
rulatum, a native of Florida, with pinnafie 
frond, and long, lanceolate, acuminate, sharps 
ly-toothed leaflets. These are the more con^ 
mon species, to which i add Blechnum pro^ 
cerum (Osmunda />roc^ra of Forster), a Pert 
very remarkable in its construction ; the ond 
side of its stem, which is clothed ^dl over with 

chaff*. 



chaff, bears steril, oval-Ianceolatc, sharply- 
toothed leaves, with parallel incrassated ves- 
sels ; while the leaves on the other side of 
the stem arc fertile, and completely linear. 

' VIII. PTERIS. 

The genus Pteris, of which nearly eighty 
species are known, is distinguishable from 
all others by its uninterrupted marginal lines 

r of fructification, and an involucre from the 
iii6ected margin, and consequently open on 
the inner side. In some species (Pteris 
jidscensiotns and atropurpurea), these lines 
', indeed, interrupted, but they are nbi 

[ mtuated in the sinuosities of the leaves alone, 
which, if they were, would make those spe- 
cies belong to the genus Lonchitis. Pteris 
differs from Lindsay by the involucre being 
open towards the midrib, while that of Lind- 
sa^a separates outwards. "When the leafiets 
are so small as to become entirely covered 
by the seed-vessels, the plants at an advanced 
period resemble Onoclea ; as is the case, for 
instance, in Pteris crhpa. 

The 
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The most remarkabte European spedts 
are: 

1. Pteris cretica — With {Mimate frond, 
lowermost leaflets three-parted, upper ones 
simple, all of them lanceolate, somewhat 
falcate, serrated, and narrowest at the base. 
In the isle of Candia this Fern attains the 
height of two feet. The best figure we 
have of it is in Toumefort's Institutiones 
Rei^Herbar. tab. 321. 

2. FrEKisaquilina — ^With pinnate frond, 
lanceolate repand leaflets, the lowermost pin* 
natifid, the uppermost much smaller. The 
stem is often five feet high, and divides at 
the top into fronds, which are often tri- 
pinnate, and two or three feet broad. This 
Fern, a native of all Europe, and even of 
North America as far as HudsonVbay, is 
contented with any soil, but particularly 
abounds in forests ; it is not, however, con* 
fined to shady places, multiplying every 
where prodigiously. 

The Latin name of this Fern is derived 
from the circumstance of a transversal sec- 
tion 



^&n xnadte i!h¥6ugh die orodt tbd^rbig the 
spiral vessels, inclosed in their brown o&ettK* 
brme^ iA the form of a cross or tff a q)read- 
€Bgle« 

The figure of it in Blackwelrs yurorky 
pi. 32S, is not particularly exiMct. [Engl. Bot. 
pi ld79v] 

S. Pteris crispa — ^With bipitanate fronds 
i)f douUe form ; the steril ottes shorter, about 
dx inches long, with t-oundish, deeply- 
gashed, obtusely-crenate leaflets ; the fertile 
ohes> three or four inches longer, with oU 
long-linear, entire leaflets, having, i^^hen ma- 
tHue^ the whole of their backs entirely co- 
vered with seed-vessels. At an earlier pe- 
riod, however, it appears clearly that the 
capsules only run in lines along the margin, 
and are covered wth an involucre opening 
inwards. Some botanists, for want of ex- 
amining the leaf in the young state of the 
capsules, and, at the same time, overlook- 
ing the ring, have imagined this species to 
be an Osmunda ; it was afterwards joined 
with Onoclea ; Lamarck, I believe, first re- 
ferred 
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ferfed it to the genus Pteris. (Flore Fran* 
9aise, vol. i.) 

This species bdwgs to the more rare 
Ferns of Germany ; k has been fomid in 
Silesia, near Herbom, and in Salzburg^ In 
Sweden, it grows on the. alps at Tomeo, and 
in Jamdand ; it also occurs in Norway, 
Dau{diiny^ and in Westmoreland, Scot* 
knd, and Wale& 

The figure given of this species in Flora 
Danica, tab. 496, and by Bolton, pi. Ty do not 
express with sufficient exactness the segments 
of the steril leavea [£ngL Bot. pL 1 1 G0.2 

Among the exotic species, the different 
shape of the fertile from that of the steril 
frond is no rare circumstance. Pteris pil(U 
selloidesy in the East Indies, has inverse 
ovate and lanceolate leaves ; the former are 
steril, the latter ferdle. Pteris Aalklroides, 
also a nadve of the East Indies, has steril 
leaves doubly pinnatifid, and fertile ones 
pinnate, with linear two-ranked leaflets. In 
Pteris denticulata the steril leaves are den* 
tate, the fertile ones entire. Pteris hetero- 

I phylla 
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phylla (Adnntum hexag:onum Linn.) has 
its steril leaves serrated, but the fertile ones 
only angulated and dentalfd at the point ; 
while, on the other hand, i» Ptcris auricu- 
lata the barren leaves are entire, and the 
fertile ones crenated. 

Among the exotic species are two arbo- 
r«B«nl ones, viz. Pteris aaihala, a native 
of Martinico, and Pteris escuienta of the 
Society Ulcs. 

IX. VITTARIA. 
I'his genus agrees wiih Pteris and Hemio- 
nitis in having uninterrupted lioes of frucli- 
Bcation either along the margin or in the 
doddle of the ftosA, te» » distiatt fhHn 
berth in beiiig fumiched with a double invo* 
luere ; the oae wpandng towards ^ mar- 
gin, die otber towards tiie midrSi of tfae 
frond. A somairhat similar doi4>le inro. 
lacre is found in So^t^endriunt, in whidi, 
luwerer, the linet of fructification are pa- 
ri^ to each other, and di^xised between 
die secofidary ^taasxA the leaf. 

This 
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This genus », for the most part» a native 
of the tropics. Vittaxj^ lineata is most fre- 
quently found in the West India islands, 
eqpecially in $t. Domingo; Vittaria lanceom 
lata in Jamaica^ and Vittaria ensiformU in 
the J$l? of France and De la R^unipn. All 
three are remarkable for the great simplicity 
of their frond : it is linear and long in V« /t- 
neatUj lance^shjiped in V. lanceolata^ and 
linear-sword-sh^^ied in V. ensifotmu. 

The best figiur^ of the q>ecies of Vittaria 
are given by 3wartz in the New Memoirs of 
the Spdety of Naturalists^ 

X. ASPLENIUM. 

The character of Aq[>lenium, as repre- 
sented from A* salicifolium^ in fig. 23^ is 
indeed very determinate^ and in this, and in 
other cases where it is equally distinct, ad* 
mits of no doiU)t as to the genus. But 
when we find that in Asplenium tenerum 
almost aU the involucres separate outwards, 

* Neue Schriften der Gefcllschaft NatmforKbtiidtr Freuzid* 
01 Berfin, ^rgL it. pL 4« * 

IS or 
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or that, in A. Hfmhuidi.^ znd faurlflium,9nme 
si'parate inwards, others towards the mar- 
gin, though the lines of fructification occwpy 
the niiddle of the frond, and not the margin 
as in Cxnopffris, the validiiy of the generic 
character \s rather shaken. It cannot, how- 
ever, be altered without creating new confu- 
sion, sance most of the species agree in hav- 
ing parallel lines of fructjljcation, with an 
involucre separating inwards. 

We proceed, first, to treat on such of the 
species as are natives of Kurope. 

1. AsPLf-NiuM sfpteutnonaie (Acrosti. 
chum Mpleatrionalc Linn.} — With shorty ^| 
smooth and slender frond, dividing above ^( 
intio Bnear leaflets InfilrcatedMr jigged at the 
tips. The'Iines of seed-vessets often af^)ear 
ilbse to Ae margin (Hi die reverse of the 
vefy vxTT&tr leaflets; whence Snrith first 
thought of refeiriBg this specie^ to Pteris ; 
b« the feet is, that the tevolucrfe by no 
means originates at the margin ^ neither is 
the fhictificadon disposed in an uninter- 
rupted series along the whole nfiargin of the 
leaf. 
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letf, 'ttut'tb^lioes 9^ tapsulfls are confined te 

'fieS'^f^AiSFOSticti^mie^ ^^mse ia- the very 
nafrpw l^yes the^hp)erevei»e gage^is oftfQ 
SPO^^^y^/cavared w^ fsfad-vesaeb^ but, 
fffi v^xainjfyng t^em ,iq a.Ie^^ a4vu2ced,jfj^^e, 
l^pr^lhefiruitis idevi^lopad, bpdi.thc mvo^ 

^ftJA^c'lTbia latter ,if fpr tke nipst part 
^l^iM^iira^.i^iAvotHCE^sqpagrate^ toinvd^ 
Sl)0 .^e||df»^.p^^;lnbllPii*e;^H^)adpr; |p^ 
|«9g.^|uma>IBd,,iMt^,;tfr9.,;^.ftf.ifi^ 
these ^ ofeen. 9a<39flyPijen^ dp^'^l^.appear 
tD .fiH» a #gltf line, ifi* *wo inyqluores, 

* 

pne: (pf i^which 84p;iriit«,pj|twar^, . ^, .othef 
ip)i!»r4i;olItr;WM> ^:,flirc««wt»pfe;j|haf,jBjj. 
duced^Rpdl fo w»sid^ A«f«p^ff»<^«»»«i^a^ 
a ooi)g«ii».of Sadopf;9^f}n» : the e3fa^)U9t|r 
tiott^ f^wjeifffr, of y<9r]t! ypung' ai|(}gt^n4«F 

.■ il]^ Aidght of the.turhole pl^iu, wi £-919 
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not unfrcquent throughout Europe, in the 
crevices of rocks on a northern aspect. The 
figure of it in Bolton's Fiiices, tab. 8, is not 
a very good one ; that of Flora Danica; 
tab. 60, is better. [Engl. Bot. pi. 101 7.] 

9. AsPLENiDM Hemionitis — Withfronda 
cordaie-hastate, entire, five-Iobed, and with 
smooth stalks. The whole plant scarcely at- 
tains the height of half a foot, and bear* 
some resemblance- to our Scotopendrium. 
Cladus received it from Rome, where it 
grows on old w»ll9, and figured if in his 
Rariorum Srirpium Historia, !ib. vi p. 814* 
It is also said to be a native of Spain. 

3. AsPLENiuM Ofierach — With pinnati- 
fid frond, and lobes alternate, confluent* 
ISfaeit^ hdd tMeklf iJodMd <iBth^knii»-M^ 

tnoitioiwd the hibitsts of A. CelMikf I 

t^'BollM) |il. jartKRer tif Hatiilr, (Fait- 
"-:■ gires 



I 
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geres d'Amerique^ tab. B. fig. S.^) Soma 
botanists have referred this Fern to Scolp- 
pendiium V though, in.reality» it has butiine 
involucre, which constantly separates tQward^ 
the midrib. 

'4. AsPLiKXUii marinum — ^W}th pinnate 
firondy and leaflets ovate, oblique, unequal^ 
and wedge-shaped at the base, lobed above^ 
bluntly rounded at the top, . and prenate 
along the whole margin. 

This plant, scarcely a few inches l^gb, is 
indigenous to Great Britain, where it is found 
in Anglesea and other parts of thi? southern 
coast f as likewise in the islands of the Ar* 
chipelago, St. Helena and the We$t Indies. 
It ia figured by fiokoxi, and in English Bor 
tany, pL 392. 

5. AsPLENiUM viride — With pinnated 
frond, nmndish, blunt leaflets, crenate along 
the vhoie margin^ deeply gashed, pblique s^t 
the basey and furnished above wii^ a promi- 
nentlobe. The stalks are browmfh only near 

H ill—— I i.» ■■■■! ■ III iiy ■ ■, I 

* Spolopendrium Ceteneh^ £ag)i4i BocHdJi fi |Siir*-Ti. 

the 



the ground; from thence to the top they are 
entirely of a grern colour. 

This species, which approaches near the 
following, is very scarce in Germany, except 
on the Alps of Tyrol and Carinthia ; in Bri- 
tain it has been found in North Wales, York- 
fctlir* and Westmoreland. It is tolerably 
Veil figured in Bolton's Filices, tab. 1*. 

6. Aspleniom Trichomancs — With pin- 
nate frond, and roundish, slightly crenate 
leaflets. Though in this species also a 
roundish lobe is sometimes found at the 
upper part of the rhomboid base of the leaf- 
let, as in the preceding spedes, to which it 
bears greiit resemblance; yet it is easily to 
be distinguished by the brown colour of the 
sHiole stalk, aad by the leaflets nbS b^mr 
anpiy eashed. ' ' 

3"'TO^'6n*'of ihfei*ioifd6iflftWh Pehw, 
KoudToS ■^(f'iftcirth'adfc-tf' oW rtkis' imd 
'diroi^^oi^t.lluMpe in gmt atJon^c^J 1^- 
giuw'oif 'if '3re (fi'^ In ttttt Djmia,=iat}< 
119, m English' Botany, pi. 578, and \x\ 
'SkXtdtL'i ftlice^tab 15. 

7. As' 
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* V. AsPLfeNiUM Midnium nigmmr^'With 
rftno«: tripinaate frond ; primary kafle.. 
pvafe-lanceolate, and lengthened p<»m ; those 
of the seeolid order oblong, obtuse, sharply 
Befrate, jmd the b^ermost again divided infxi 
similar Je^ifleCis of the third order. 
' The Whote j^ant grows to;the:heigfatjaf 
from a jbng span to nine inches; its thiA 
r^bfown stalk is much longo- than ^ tr^ 
^gular frond. This is one of the scaooer 
Ferns of Germany. ' , ^ /j 

It fe ifigui^ in Flova Dasica^ iabc^ SSO, 
aifd'by-Bolt^, pt. 17; but neither of tb^ 
-figures' estpriesses the - delicate divisipa wd 
fine senrslttfre of the leaiTete. i r, . ,i 

sl* As^'smuM Ruiatkuraria — ^With Al- 
ternate twiciMompouad^ ffdnd^: whose Ittijh 
lets are' ^Giiaeaterrhombcnd;: usually three* 
lobed or'thppe-parted, c^tuse, and serrate; or 
^iCpenate toti/ards the points i ; 

This little plant^ seldom e±ceed]ng.ar .few 
inches'^ fir height, grows abundantly on old 
jvalls dihrdughout Europe. ThcM are good 

figure^ 
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figures of it both in Flora Danica, tab. 160, 
and in Bolton's Filices, tab. 16 ) but I prefer 
that of the farmer. 

9. AspLENitJM Hretfnii — With alternate 
nearly decompound froiui ; leaSei& cu< 
neale, and gashed at the point. It is not 
unlil:e the preceding species, but much 
higher (about nine inches in length) i the 
fixmds, properly speaking, are doubly pin* 
nate, the leaflets very narrow^ often three- 
cleft, and gashed at the lop. 

James Breynius was the 6rst who found this 
^)ecies near l..angen-Schwalbacb, and gave a 
very good figure of it in bis Exoticarum Plan- 
tar. Centur. 1 . tab. 97 ; it is also well figured 
iqr Wtttfea m Jh^obi's ACtcelL vol. it. 
■Jl^ 5. ^^ 2. k hn been tiace ibund by 
tAm betanisiB in Gcraui^ \ wfaonoe HaUer 
■nd^ Wew call k A^fdeoium gtnmmatm. 
linniMMt ind Wul£m kave it vmda the imum - 

'lO. ^m%ximju. Jmnoadttuin^ With bi- 

ipinule fadd, vhgae primary IttAets are 

ovate- 
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crrtteJattceohte, with ]^K)S&t8 lengthened out ; 
they divide mto obovate, sbari^y-toothed 
leaflets, wedge-shaped at the base. 

The stem is higher than that of the other 
European species of Asplenium, and thmly 
beset irith chaff. The secondary leaflets dd 
not extend to the midrib, but are connecfed 
vdth each other at their bases. 

This species is a natite of Great Britain : 
It baa been found on Mdunt Snowden in 
Wales,' in Yorkshire, &c. ; KUd a figure of 
it is giiren in English Botany, pL 2#0. 

Af]ti6ttg the exotic spedies of Aspleiiittm^ 
we know four that are proj[}agated by meithB 
of bulbs contained in the fttmd itsdf, liiience 
the pcnnts of their leaires are seen to stnke 
toot ; diese are, A. riivtxiphtflhtMj rkitd^ 
ph&ftcmi prolifsrum and btdbiferum. 

It remains for me to mention^ two spedes 
I pre!0erve in my heibatium, of which I hMe 
not iny where found clear d escri pt i ons ; 
both are natives of Virginia. The one, wliBch 
I call Asplenium /)y cnocar^iim, has a pinnate 
frond, with the lower leaflets alternate, and 

the 



the upper ones opposite, all of them lanceoi 
late-tiuc^ar, !>crr.ite towards the pointy rather 
rhomboid-truncace at the base, and thickly 
best^ on their lower surlace with close lines 
of «eed-vesseis. It in probably not the A. an- 
gitsiyhlium of Micliaux's Flora Boreali- 
^tnericana, vol. ii. p. '265, tl^eleaileU of 
which are described as entiie, 
' The second tspccics, bearing great resem- 
blance to iVthyrimii I'Vix J'emina^ 1 call 
Asplenium ^ilnjriuvi. Its frond ,is bipin- 
nate;.the primary leaflets lanccobte, iiu4 
fylsd immf^diately to the litalk, which is 
completely smooth ; the secoihlary IcafluU 
are oblong -lanceolate, pinnatiBd, with the 
lobes again serrate and gashed. The siiiooih- 
Sffi^ of t^ ste^ip, and .paxticularly ^ paralle) 
lines of ^ctific^ilioii on the lower sur&ce of 
|be leaver cl^vly Hi^icate U tp bekuig^to.the 
glE|Rpi ^^pljKiium. IjBu^^ this b? be N^ 
|)l>rqdiaro _ aspieiiipida^ , rf Mtci^uf (Flora 
flM. 4iBBrici toL ii. p. 96^.) , . ^ 
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L£tTER IX. 

ON TttE GENERA WITH AN INVOLUCRE! 
LINDSiE A, C^NOPTfiRIS, LONCHITIS, SCO- 
LOPENDRJUM, DIPLA^IUM, WOODWARD 
DIA, AND ADIANTUM. 

r 

XL LINDS.SA. 

This genus was first established by Dryan. 
der, in the Transactions of the Linnean 
Society /vol. iii. p. 40, its species having be- 
fore been referred to Adiantum. Upon 
first view one might as easly take the spe- 
cies of Lindssea to belong to Pteris as to 
Adiantum, the lines of fructification being at 
the margin of the leaf, which is often bent 
outwards ; there is, however, usually a nar- 
row space between the lines of fructification 
and the. margin: besides, the involucre does 
not originate from the margin (as in Pteris 
and Adiantum), but from the disk of the 
leaf, opening towards the margin. By means 
of the iast-mentioned character^ this genus 

approaches 
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approaches the next, CsEnopteris, in which, 
however, the lines of capsules are straight 
and near the sinuses of the leaves. 

We are at present acquainted with four- 
teen species of l.indsaea, mostly nalives of 
the West Indies, Guiana, and the South Sea 
Islands. AuWet already, in his Flore de 
Guiana, tab. 366, has given a tolerably good 
idea of its character, in his figure of Adian- 
tum sagiUaium ; but, fur cstablislun}; it as 
a genu:;, we are indebted to Dryander, wbo 
enumerated most of its species in the above 
quoted Transactions. I have given here, in 
Bg. 28, a fiithful representation of lind* 
Sfca trkhomanoidt^s^ the Adiantum cuneatum 
of Fonter. 

in. CffiNOPTERIS. 
This genus wu first established by Ber- 
ghis, in the Acta Petropofitana, ami. 1 783, 
pan poster, p. 248. S50 — It is characterized 
by short, straight, marginal Hues of fructifi- 
cation, generally situated in the sinuses of 
the leaf, and inrolucres originating from the 
disk. 
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-^isk) and opening towards die margin. Fig. 
24 exh&its its generic character in a secon- 
dary leaflet of Csenopterb Odaniitct. But k 
is not seen quite so distinctly in Csmoptefis 
cicutaria^ in which several lines of cap- 
sules are pretty distant ifirom the margin, and» 
indeed, in some, the involucre separates in- 
wards : this Fern, therefore, is interme* 
diate between Asplenium and Camopter]& 

The spedes of this genus bssve a wide 
range; they are natives noc only of the 
West Indies, and thetropical islands of the 
South Sea, but also of New Zealand, thtf 
Cape of Good Hope, Japan, and the Mas* 
carenhas. They have generally been mb» 
taken for species of Asplenium, Trichomanes 
or Adiantum. 

Iin. LONCHITIS. 

The crescent-shaped lines of fructificadon 
at the margin of the sinuses of the leaves, 
with involucres separating inwards from the 
margin, are the characters that distinguish 
this from the other genera. The genus to 

whicb 
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which-it is most allivd-is Pieris ; 6-om wbicify 
however, it dtffFrs in this, ihnt, evtn in adult 
^ctmens, the liiie-s of capsules never ex- 
tend beyond the iamises of the leaf ; for al- 
though in several species of I'tcris, while in 
a young state, these lines <rf frnctilication are 
confined to slni;l« places of the margin, or 
to the sinuses (as in Pieris ^dscamonis and 
podophjtla), yt-i, when the plant is arrived 
at maturity, they are seen to extend much 
further along the margin. 

The four known species of this genus in- 
habit the West Indies and the South Sea 
Islands. For an example of the generic cha- 
racter, taken from Lonchitis hir.mla, see 
fig. »7. 

XIV. SCOLOPENDRIUM. 
The straight parallel lines of ^uctihcation' 
are situated between the secondary ribs of 
the frond, aikl covered by a double invo' 
lucre, turned in from both sides, as you see 
it in fig. S5, a, b. We tie acquamted vith 
only one species to v^ch this character is 
perfectly 
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perfectly applicable; for although several 
species of Asplenium, in the more advanced 
stage of their growth, seem to be fiimished 
with a double involucre, such as A^lenium 
septentrianalej Ceterach^ Rata muraria^ 
Breyniiy lanceoiatuniy serratumy cultrifo^ 
liumy &c., yet this does not justify our re- 
ferring them to Scolopendriimit 

It is in Scolopendrium qfficmale alone 
that we find from the beginning two invo* 
lucres, which, originadng from the disk on 
both sides of the lines of seed-vessels, are 
extended over thenu This plant is furnished 
with* simple tongue-diaped fronds, cordate 
at the base ; its stems are short and scaly. 
The fronds are from a span to upwards of a 
foot long, and of firm texture : the transverse 
vessels of the fertile leaves are incrassated at 
their extremities. In a rich so3 they oitei^ 
divide at the top into lobes that are some- 
times branched or palmated» 

This plant bears great resemblance to the 
Roman Aq^lenium HwiwniiUy except that 

K the 




the latter is hastate at the luse, and its fruo 
tilication has not a double involucre. 

1'he common Hartstongue is not a na- 
tive of the mora northern countries ; it is 
met with ill (he south of Gerniiiny, as far 
itorth as Grimma in Saxony, and Thiiringia, 
growing on mmst walls and rocks. Thcro 
are several figures of it, such as in Plumier'^ 
work, pi. A. fig. 4, in that of Bolton, pi. 11, 
and in John Baulun's Histuria I'luntanuii, 
voL iii. p. ^4'ii. 

XV. DIPI.AZIUM. 
A very singular and dtsunct genus; re- 
sembles in its habit scvltuI sppcics of As- 
plenium, but i£9ers from theca in having; 
its linea of £ructificatioa scattered altmg the 
nudrib, and crossing each other ^ and parti- 
culariy in > being furnished vith a double in* 
volucre, vbicb originates from the secondarj^ 
vein, and open& outward!* on both side«. 
This ibrm of the invxihicre, therefore, is the 
revervQ of th^t of ScotopcndrMun. 

There 
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There are only three species known of 
this genus, two of which are natives of Ja« 
maica ; die thirds Dipbzium esculenium^ of 
Ceylon*. 

XVI. WOODWARDIA. 

^This genus in its habit resembles Blech* 
num, with which it has indeed been for- 
merly confounded ; but in Blecbnum the 
fructification is in uninterrupted lines along 
both sides of the midrib ; while in Wood- 
wardia it is in separate, oblong spots, ar- 
ranged in a regular row along the midrib ; 
besides, the involucre is vaulted, which in 
the former genus is fl&f . In Blechnum pro- 
cerunij indeed, the lines of capsules are 
. sometimes, though rarely, interrupted ; but 
then the involucres are. not vaulted. 

The species of this genus are widely ex- 
tended ; we are acquainted with three from 
Virginia and Maryland, Woodwardia angus^ 
tifoliay virginica and radicanSy the latter 

* Swartz toe. cit. enumerates nine species, having added 
the Caljpteridei of Bory de St, Vincent. — T^, 

K2 of 




of which is also a native of Madeira; with 
two from Japan and China, W. japonica 
and orientaiU, of the former of which, 
fig. 29 is at least a better representation than 
that given by Thunberg in his Flora Ja- 
ponica, tab. 3.5, which, from the lines of 
fructification being erroneously represented 
a-; unimcrruptedj conveys the idea of a 
lilechnum. 

XVII. ADIANl'UM. 
Thfi generic character of Adtantum is 
very determinate, and approaches orJy to 
that of Lindsxz : the capsules are disposed 
in interrupted lines or oblong spots along 
the marrin of the frond, which, by turning 
inward over the fructification, forms the in- 
volucre. The affinity of this genus to Pteris, 
as far as relates to habit, is so great, that 
some species, such as Adiantum caffrorum^ 
fragrans and muftifidum might at first sight 
be easily mistaken for Pterides ; but a more 
accurate examination shows that the lines of 
fructification are by no means uninterrupted. 
These 
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Tirese files or oblong spots are ab exactly 
covered by the margin of. the frond, tbac it 
gives an appearance as if the capsules were 
actually grown together with this involucre : 
but this is not the case, at leatf in some 
species^ such as the above-mentipQed Asple- 
niuiii ^ra^an^ and Cqffrorumy which, ofi 
that kocoimt, have a greater resemblance to 
the genus Pteris. The drawing of the generic 
trhaoracter (fig. 37.) is taken from Adiantum 
aeuhatum^ which has been, in my^ opinion, 
jorroneously referred to the genus JDavalUa*. 
' Ttere are but two European speoes of 
Adiafitum, unliess we consider Madeira as 
belongmg to Edrope, where a third is found c 
1, Abiaktum Capillus — With doubly- 
compound frcmd^ whose leaflets are wedge^ 
shalped, rounded af the top, and divided into 
lobes, each of which turns in over a spot of 
seed-vessels. The stalk is shining, red- 
brown, and divided into several branches. 



« Tbit if not DaVallia «mlrate, but Xyduwuua of Swarts. 
who gives hit reasons for not referring it to the genus Adian- 
tum in his Synopsis Fllicum, p. 354.^^Tr. 

Grows 



Grows in Austria, Switzerland, England, 
the south of France, Italy and Greece. 

It is figured in Bolton's Filices, but much 
bMter in Jacquin's Miscellanea, vol. ii. p. ?• 
[Engl. Bot. 1564.] 

2. A-Dianti;m fragrant — With bipinnate 
frond, and ovate, obiuse leaflets, wiihom 
hairs underneath, divided into roundish lobas. 
The stem is smooth, and clothed only to- 
wards the bast- with chafly scales. Thig 
species is very like Adianium Caff'rarum, 
excp|>t that in the* latter the lower surface of 
the l«afl<-is and the whf le stem are closely be- 
set with stiff hunt. The whole frond scanlely 
exceeds a span in Ifngtii, and, when recently 
dried, diffiisee s very agresatrie smell.- . i 

It IS found' en the Hyovs isles, in ^ 
sdghbourhood of Montpelier and Toidoir> 
and in Macteira: 

According to Hudson, Adiantam trapa^ 
farmiB has been likewise looked upon as a^ 
European plant, for Lightfoot pretended to 
have Ibtind it in Scodaod ; but Bolton has 
shown, that what those botanists consi- 
dered 



dered aft such is netlifrig bat Asple^um M«x^ 

Among the ekdk i^)ecie8 of tUs genUe^ iA 
my possessicm Is 6ne as yet undetetnikied} 
c^ which t shall here add a shott d6seri|)tioil{ 
' I call k Adklitum i^e^tiiufn ; it wail^fei 
Mtered by dose d'Andc lA CetiAmii Hifi 
a tri^tiate froftd^ tMcltly tlothed all d\^ 
with fine woolly hears $ ttM primary tetf^ 
lets are ovate4anceolate, the secondary H^ 
near^ crenated^ and their margin turned hi 
diver iiie spote of frucdficadon. fiose calls 
this spedes Acft^stfehuin hupiSm^/ 

... t 

_ • LETTER X. . 

OMT TK8 t^EKBRA OF FEUNS WWII IKPVO^ 
l^ltoRES t ASH1>»^>M AMU ATl^YR^^^.: 

Xii£ .ji^era Aspidium ai^ AthyriumKSO 
n(;h jn species. Were refisrred by Unnaeu$ to 
bis Polypodiym, on ^cconnt of bearing thar 
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' * Cheilantbes vULita. Swartz Syuoptts Filic p. 12^. — 'fs. 

• fructi- 
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fructification in scattered round spots on the 
under surface of the leaves, if, however, 
according to Smith's opinion, it be necessary 
to attend to the presence and loru oi the in^ 
yolucre, it must be allowed that Ro[h's at- 
tempt to divide the Linncean genii:^ Pulypo- 
diutn into tfwee, merits our applause, il:r t^h 
he certainly did wropg to incorporaieSmmi's 
Cyathea with them. In his Flora of Ger- 
many, that botanist distinguishirssuch species 
of Polypodium as have a kidney-shaped in- 
volucre fixed in llie centre (Polystichum)* 
from those in which the involucre is fixed at 
one side, and only opening at the opposite 
side of the spots of fructification (Athyrium). 
From the latter, however, he separated still 
more German Polypodies, to which he gave 
Smith's lume c^ Cyathea, without coneiderr 
ing that tl^ cbanct^ of the real Cyathea is 
a cup-shaped involucre opening above, aiw) 
a columnar receptacle, to. which the seed- 
vessds are attached. This latter circum- 
stance is not found in any of the European 
Ferns ; and hence Roth's Cyatheae are reat 
Athyria, 
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Athyria^ having an inTokicre separating late- 
rally and destitute of a column. This genus 
forms a connecting Unk between Aspidiun^ 
and Asplenium, as is particularly shown in 
my Asplenium Athyrmm. 

Swartz lias also imited the Athyria aoi 

Folysticha of Roth under the general name 

of Aspidium^ making a sub«divi$ion for the 

Athyria^ or those .fiimished with a lateral 

involucre* But in this respect I have plkxa 

the lifaerty to deviate ixoip fainv smce, if the 

ibrm and ^aration of the ^involucres are 

. ,anee adopted for generic : distinction, the 

specks of Athyrium and Polvstichdm must 

of necdssity be kiept apart. In the former 

die thDoliKre separates laterally, while in 

the lUtti^ it js targe^shaped, sqiaiating in its 

.^oleiFcbaimference. I'^rdier think it 

ptoper to change the aianie Polysdcbum ior 

Aqpddium^ which, however^ has not the iaihe 

latitude as. the A^ndium^of Swartz,.biit 

comprises only those species of Polypiodium 

ibut hare a kidney^shaped mvolucre fix^jjjat 

fh^ C^tre. 

We 




We shall in this place ccoiioe ouiselves 
CO die Europcaa species. 

XVm. ASPIDIUM. 
1. AspiniUM Loncliilis — Witb pinnate 
frond, whose leaflets are lanceolate, aimnst 
cre&cvnt-shapcd, furnished at the base, on the 
upper side, with a piojecting pointed lobe { 
they are serrated all around, and ciliated wJth 
sharp bristles. The stem is very thickly 
dolbed with long chaify scales, and the 
leaflets are cotitinued almost down to the 
root. The whole plant, about one foot loofj, 
IB ibuiul on the woody mountains of Silma, 
Bavaria, Salzburg, Tyrol, Switzerland, on 
the &iowden in "Wales, and up as- &r B 
the Norwegian and Swedish alps^FjkUarX' 
- Xhere 13 a figure of - this species in Flora 
-Danka, tabv 497, in which, boverer, tfap 
chafiy Bc^es are not dose enough j and a 
much inferior one in Bolton's Filices,'pl. Id. 
[EngL Bot. 797.] 

.^. AspiDiuu Oreopterit — With nMiljr 

pinnatf hrond and leaflets opposite, lancM- 

late. 



latvifidi oblong, otettte; ditire Idbes^ the 
lowermost lof which (ncsrest* to the chief 
stalk) are thel longest ; their lower'surftceis 
thickly dothed witli hairs, and the^trof 
capsules are disjpdMl iniaTOwciosis ttythe 
mar^n of Ae frond* The stalk is corered 
below with -chaffy scales, and above with 
hairs. The whole phmi, attaining the height 
of about a foot, is frequently enough, found 
with us on woody hilb. It is best (igvnned 
in Flora Daikka^'t 1121, where all die 
distinedte /characters are very well ex- 
pressed tE"#' Bot. lot 9]/ 

'This epecies may be> easily confounded 
widi dthcrs: it bears gteat resemblance to 
Aspidibtii patens^ navebtVHSuxnie^ iimbatwn^ 
margiml^i and'A^hyriom TH^lfpUriif\ ^. 
ticularly to the first, wtiikrh agt«es in every 
Tespect with A. Oreopi^rii; except dial: the 
spotsrof fructificaiion am kiot confined to tke 
margin, but occupy the* whole under-isur£ace 
of the lobe. Aspidiunt iiot;e6orac67i^e like- 
wise approaches very near it ; but its stalk 
is perfectly smooth. Asp. liihbaium is still 

more 
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more distinct by the serrated tnarf^ns of its 
leaflets, the lowennost of whicli are auricu- 
lated. Asp. mar finale has, indeed, marginal 
fructjlications, and the division of the frond 
is nearly the same ; but the lobes of t 
leaflets are sinuate- repand, arid upon 
whole much broader ; the stalk, too, is vci 
smooth. But this Fern has been most fr^ ' 
quendy mistaken for Aihyrium TkeSyplvra^ 
ibe allentive obpcrver will, however, soon 
t'lnd a ^ood distinguishing character in the 
lobes of the leaflets, which, in A. TJie/t/pt^ 
ri>, are not blunt and flar, but pointed an^ 
reflected downwards, as alsa in that their 
whole lower' surface is covered with seed- 
.vesselfe : aod^ bwdy, it jnay readily be seen 
■that the iovatucKevf the kntiiwaitiwted Fera 
separates on <Hie wie only. 

Small «pedmea» of this spedes bear some 
rteemblance to Polypodium Hvtmse^ and per- 
haps Bellard's P. limbospentmm is nothing 
.ebe ; but the lower sur&ce of the leaves of 
A. Oreopterit is never beset with chafiy 
scales: add to tht^ the preseiKe of an in- 
volucre, 
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Yolucre, which is entirely waxttmg in P. r^^ 
vense. 

3. AsPiDiUM yra^onx-^With Upinnate 
frond, the primary leaflets ovate^lanceolate^* 
the secondary very narrow, sharply-toothed,^ 
and then- lovirer surface tHfckly clothed iridi 
scales, and widi the involucres of the spots 
of capsules. The stem, about one fool 
long, is closely beset with broad, chafiy 
scales. . 

The whole plant has the smell of nsp^ 
berrleSt It grows on the Baikal, and in 
Jenisdsk in Siberia. Hudson also found it 
in England ; and Bolton is wrong in pro- 
nouncing Poly podium yra^ranj Huds. to be 
a variety of his Polyp. Tkelypteris (our As^ 
pidium Oreopteris)* I received my specie 
mens of this plant from the late Alton, who 
observes that it is a native of Britain. 

4. AsPiDiUM cristatum (Polypod. Cal^ 
lipteris of Ehrhart) — ^With nearly bipinnate 
frondi primary leaflets ovate-oblong, secon- 
dary oblong, sharply serrate, and somewhat 
gashed. The stalk is thinly beset with chaffy 

scales ; 




BGites; the whole frond has a lanceolate 
form. 

This Fern is among the more rare ; though* 
accordhig to Roth, there is no w»nt of it in 
the awanipy woods of Oldenburg and Bre- 
men. Timni found it in Mecklenburg; 
Ebrhart in the Hanoverian territory. The 
best figure of it is given by Afzelius in the 
Traosacdons of the Stockholm Academy, 
for the year 1787, pi. 9. It has ofieu been 
confounded with the following. 

5. AspiDiuM rigidum — Willi bipinnate 
fronds, the primary leaflets alternate, ovate- 
lanccobte, pinnated, the secondary Icailcts 
oblong^, obtuse, sharply toothed, or doubly 
serrated ; involucres of a reddish colour ; 
stem thickly clothed with brown scales ; by 
v^iich, together with the less breadth and 
deeper semture of the leaflets, this ^des is 
distinguished from the preceding. It has 
hitherto been found only in Salzburg and in 
the netghboturhood of Darmstadt. 

6. AsPlDiUM aculeatuta — With bipinnate 
&ond -f primary leaflets narrow-lanceolate and 

puinate ; 
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pbnate ; secondary leaflets half-sagittate or 
crescent-shaped, beset all around with spi- 
nous teeth, and furnished at one side of the 
base with a projecting pointed lobe. Tfa$ 
stalk is thickly clothed with brown, chaffy 
scales. The spots of fructification, when ia 
an advanced state of maturity, usually cova! 
the whole surface of the frond. 

This Fern is a native of the woody moun- 
tains of the Hartz, Franconia^ "ly^l) Wales, 
&C.9 and is tolerably well figured by Bolton, 
pi. 2a [Engl. Bot. 1562.] 

7. AspiDiUM spinulosiim (Polypodiom 
cristatum vulgo) — ^With bipixmate frond, 
whose primary leaflets are lanceolate and al- 
ternate ^ secondary leaflets likewise alternate, 
and of the same shape,, but pinnatifid, with 
oblongs rather pointed lobes, acutely serrated 
or toothed at the margin. The stalk ir 
white, smooths and thinly beset with browa- 
ish-yellow chaffy scales, and rather swoln at 
itsi ramifications. 

This species is very common, and has been 
taken up, on account of unimportant varia- 
tions. 
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fions, under liifTercnt names ; when the n* 
mificalions of the stem and the lowermost 
leaflets arc rather widened, it is Hoffmann's 
Polypodium diialuliim, which is the same 
with Roth's Poi. multijiorum, with Lcers's 
and Leyser's Pol. cmiatum, and with Bel« 
lardi's Pol. arisletiim. The two iirct-raen. 
tioned authors, moreover, distinguish Poly- 
podium tpitiomiit from Polyp, diiatatum or 
multifiorum ; but the distinctive characters 
they give of them are so unimportant, that 
there are numberless instances of the tran»- 
doQ from one into the other, as is proved by 
my own dried specimens. 

Aspidium apirujiosum is distinct from the 
above described Asp. cristatum by its nore 
multiplied division, and much looser growth ; 
from Aspid. aculeatum by its smoother stalk, 
and the different form of its leaflets. The 
idea of Weiss, that it is merely a variety of 
Athyrium FUixfemimty cannot be warranted 
dther by the shape of the involucre or any 
smilarity of appearance. 

Though a very common plant throughout 
Germany, 
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Ocftniuiy in vnfddjznd ino^iDtdiiioubtmiiH 
fri^. :We tte'^fdtt without a- Yery^igoocl 
figure of it: Bolton's. Pdyp..1n^alu9ii| 
tab. 1^8; does not mil ^iqpreto'ttfe iutfcit of 
the plant; -it in ittfaor better tepr^enlod iH 
Flora Danidi^ C 707, ind in Miiller^ Fbm 
Fiidikhldaliaha^t: 2.£^'t]£»gLBQt. r46a;3 

8. AspiDiuM FHix mo^K-^With 
frond ; primary leaflet^ alternate, 
with elongated^ pointy' <i^^ {minited { 
dary leaflets obiong^ bhmty cienamd, tnd 
semKced at the point; The atalk adl 'chief 
tftnof . die fronds linckly beset lif^.cbJifiy 
scales* :■: 

- This Fem^' one of & most common 
througbont 'Eunkpe,' attains die height of 
twor fiset ahd i^pwards. It cannot be coai 
founded with Asp6L spinulosumy its leaflets 
beiAg widiout the qnnbus teeth^ tht leaflets 
of the first order not being so long-petfoled, 
and die stem not dilating at theplaoes:wl\ere 
the petioles issue. Among die ezbtic spe-' 
des it approaches nearest to A. ehngatum ; 
from .wfiich^ indeed, it cannot be distin- 
"i L guished. 
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guished, unless you see the lowermost leaves, 
which, io the Utter, are bipinnuifid i bui ool 
90 in A. Fili* mas. 

After Lobel, who has given a vny good 
figure of it (Icon. p3g. 812), nobody h» 
thought it worth while to publish a drawing 
of this common FeriL [Engl. Bot. i45S, 
Schkuhr, pL 44.3 

To the exotic species enumerated by 
Swranz I add the following two : 

AsPiDiuM marfiniceme — With pinnate 
irond, leailets in four or five pain, lanceolate, 
vith nndulate-repand margin, the loweunost 
pairs having two auriculated unequal appeifa 
dagCR. The whole plant, about three ten 
ia M^l< hu a. snKioth atalk bnndung at 
tW^opi into. fiauD lor five, paiirs of large thia 
Ittrtlt^ m'i foot and a half lonj;, and three 
iaehfif Wtiad ; the lowermoBt fumiahed at 
Acar bay* mth two auriciilated appendages, 
she t^per t^e rery abort, but the lower one 
half the hngiii of the leaf itaelf. The spots 
«f capn^tn are thinly scattered. 
Father PkunieE. found this Fem in. Mattii 
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iiicoy and figured i% ^•'14ifi, imder the mme 
UknHonitis maxnna linguis cervine qffini$. 
It has not been must defcdbcd by any bo* 
tanist that I -know e^ though 1 have alao 
reoeived it \xf way of -Puis fhmiOMjuti* 
nied^.-: 

AsFXDivic lancastrienie-^Vfixh pinnate 
frond and leaflets ahnost opposite^ lanceo* 
late^ pinnatifid, with neariy triangular obtuse 
lobes, rather bUiqae, and sharply •serrated 
all around. The stalk and leares are Quite 
smoodi. The }bwd- stzriEice of the lobes is 
furttibhed with k.doiAie vow-of fruifc spots* i 

I ksbw no FVmlSte diis ; |)erhapei it ap>- 
proaches nearest to AspicfiumOrfoJi^eHf. I 
hare receired it ihmt my friend the. Rev. 
IL £; Miihlenbefgy^dF Lancaster in PennsyN 
Tania.-: •;^ .■:'•- 

XII. AlHYRiUM.: . , 

I refer you to what I have aboVe said of 
the character of this genusj and proceed to 
enumerate its European species. 

1. XrirYRruM Tlielyptem — ^With nearly 

bipinnate frond j primary leaflets narrow- 

■" ' I 2 lanceo- 
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tancrohitf, and divided nearly down to the i 
base; secondary lenilt'ts ublong, and b^ 
coming pointed by the rcilcction of ihdr 
margins on both siiles, entire, and for the j 
moEt part confluent at their bases. Tbc ^ 
<;talk is sk-ndcr and almost smooth, and the I 
spots of capsules, after arriving at coin- i 
picte marurity, become confluent, and cover | 
the whole lower surfece of the leaf. Hence ' 
Linnxus first laistook this plant for a speciet 
of ALTostichum. 

I shall not repeat in this place what I 
hiW said above of the difference between , 
this Fern and Aspidium Oreopteria^ viih 
which alone ft can be confounded. It h not 
so firequen% met with u the latter, nor hare 
1 bMO able to find it ibout Halle ; for what 
Leyser'coDsiders'as this spedes is Asp. Ore- 
opteris', but in Pinneranta and Mecklen- 
bui^, near Berlin, b Denmark and Sweden, 
it oecurt in moist foretts. 

Figures of it are found in Flora Danica, 

tab. 760, in Schmidel's Icones et Descrip- 

tiones Plantar, tab. 11. 13, and in Hedwig's 

Tliegria 
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.ThfioiJa Generationis, tab. 6. {[Engl. Bot. 

101 8.3 

. 2^ Athy Kivufonta?ium — With bipi^mate 
iirond ; primary leaflets alternate^ triangular^ 
oblique at the base, obtute, and subdivided 
into blunr, nearly wedge-^aped, sharply* 
toothed secondary leaflets. The stalk is 
smooth, angular, and of a green colour. 
Xhe spots of fructification, though at first 
separate, afterwards cover almost the whole 
lower surface of the leaflets, which now be- 
<:ome reflected. 

The whole little plant is scarcely a short 
span in length, and grows in a lanceolate 
fbrau It comes nearest in appearance to 
the following ; the diflerences between them 
>rill be given with that species. I cannot 
state with certainty whether or not it is a 
native of Germany; Leers's plant (Flor. Herr 
bom. n. 7BD.) is probably Athynum frjagilc^ 
this botanist not having found it near springs, 
but onti-rocks. But in Switz«riand and 
France it is frequent near^rings and limpid 
siream? : my own specimens s^re from Daur 

phine. 
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phin^. Whether it is a native of BritatQ 
appears not yet to be ascertained ; and Bol- 
ton's indistinct 6gure, pi. 21, is not calcu- 
lated lo peltlff the matter. Nor can Barr*- 
liei^a figure be quoted as certain. 

3. Athyrium frngi!/^ — With bipinnata 
frond ; primary leaflets bipinnatifid, opposite, 
or alternate ; secondary leaflets ovate, deeply 
divided or [rionatifid, with serrated lobes, 
rounded above, and wedge-shaped down, 
wards. 

The whole habit of this plant has son*e. 
thing light, and flowing ; all the divisions 
are remote from each other, e^jedatly those 
of the fertile frond, for in the sleril fronds 
they are rather more crowded, and the leaf- 
lets broader. The stalk is KHooth, and 
clothed iiith. chaffy scales towards the base 
only. 

He height of this Fecn is from a few 
inches to a foot and a half. It adopts diffe- 
ratt form* according to the different stages 
iof its -growth, its ferdDty or barrenness ; 
hence Hermann's Fcdypodium anthriscifo- 
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Jium Hid cynapifoliunu Also Diclmn'ft Pm 
lypod. denticulatum (Fasc. S. tab. 7. fig. !•) 
appears to be only > a variety of Atlqfribm 
fra^4^ approaching in some oieasurtt to 

From Athyrium fontamtm this species 
diflfeia particulai'ly in its more lax growth^ as 
also in the ^ant ^ diarp teeth, soaul in tbt 
shape of the lobes, which are rounded iti 
A. fonianufn^ but obovate in A. Jragile^ 

This species is not tinfrequent in our 
rocky forests. Whether LiljeUad's Polypo* 
dium fragile (Swcnsk Flora, p» 88&) be 
^ same vmh ours^ is dubloia, since it is 
iud there to ptrft ki dry places, and com- 
pared to Aspidium Fitix maSf Nor is BoU 
ton's figure,^ tab. S7| ecnrrect ; and tiie same 
f&ay be said of that in Flora Danica, tab. 40U 

4w Athtriuic Irj/^dbim— <(Polypod. If£f& 
dim of Withermg) With bipinnat^ frond | 
prtnary leaflets alternate, remote from eacl^ 
other, triangular^ and pinziatifid ; secondary 
leaflet! 6v9<e, bbed^ and the kwetaaostcoa^ 

standf 




fitantly tnfid, with obovate, obtusely*tootfaed 
[obe^. 

The principal character of this voy di^ 
siinct species is in the lowermost leaflets of 
the second order being constanily three-cleft. 

It is dubious whetjier it be a native of Ger- 
many ; at least Hoffmann's Polypod. tr\fidum 
is not this, but only a variety of Athyriynj 
FH'ix femina. It has been four^d in England 
and Wales, and is figured in English Bp- 
tany, pi. 163*. 

5. Athyrium r(?g;umr-»Wiih bipinnate 
frond ; primary leafiets remote, but generally 
opposite, Unceolate, and mostly again pior J 
nate; secondary leaflets ovate» acuminata ' 
deeply divided into blunt lobfiS each bev^ 
ing one ^t of c^ules. 'Hie stem » 
smootfap-^d, within the frond, furnished on 
both sides with a decurrent leafy subetaace. 
By the latter charactei, aiul the close poiaterf 
iliecoadary leaflets, this species is suffidently 

* Dr.Snhb hatniueroaad tl«t iiiaby ■anmudtSett^ 

j:fo(^Poini»*iwniH»*U9*{ajJ*jfoLiii,p.iiio.)-Kr»i. 
•- _.. distinct 
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disdnet £t>in Athyr. fragile^ to which it 
bears some resemblance. 

It is met with about Jena and Oldenburgh, 
as also in moist places and the margin of 
brooks near Fans, where it was found bf 
VatUant, who has figured it in Botafiicoa 
Parisiense, tab. 9, fig. !• 

6. Athyrium rhieiicunirrrVfith bipimiate. 
fronds ; leaflets both of the firs( and second 
order reqiote from each other, in which it 
iresembles Athynum fragile ; but ihf pii» 
mary leaflets are lanceolate, very acuminate^ 
and, sharply serrated at the top : the sccoiw 
dary leaflets of the same shape, but radier 
more oblpng, and {dividing in bluntish sharp- 
ly-toothed lobes. The ^k is thinly beset 
lyith chafiy scaler and, as in the preceding 
^P^cies, >yinged, or lined ifrithjn the frpnd 
with a decurrent leafy sobstanpe, whiph gives 
it rather a quadrangular appevancp. The 
whole ferdje frond ha$ a di&gey green and 
purled aspect. 

, This Fern approaches nearest to Ath]^ 
.f}um fragilf^ from whkh it is, howevfi'^ 

distinct. 
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distinct, by tt8 long-acumtnate Icaficta and 
angular uinged ^talk. 

It is 2 native of some pats of Germany, 
as also of Switzerland, Dauphin^, and En* 
glantl. Bolton's figure, tab. 2. fig. 6, can- 
not ht^ cnnsidercd as representing this spe- - 
dcs, but rather Alhyrium regium. There 
is a tolerably good figure of it in J. Bauhin's 
Htstoria, vol. iti. p. 477. 

7. Athtrium FiltTfemina — Withbipin- 
■nate frond; primary leaflets pinnaiifid, and, 
like the secondary, lanceolate, with lobes 
pointed, and sharply (ootbed or gashed. 

This plant is so polymorphous, that it will 
be necessary to describe some of its varieties, 
^ere is one in which the stalk is almost 
lemirdy smcx^th; secondary leaves oblong, 
TDUnded at die top, and crenate all around % 
lobes short, rather blunt, and net very re- 
mote fiirni Ach other. ^Tbe secondary leaf- 
lets are likewise' so'coherent at the base, that 
the whole frond can only be considered n 
WfBimatifiiJ. Schreber; who first discovered 
^|is variety near Ldp2%,' caUed it Polypo- 
.'■■■' ■■' dium 



diuxn maiie; 'and it has since been adi^ed 
hf most botanical writers as a fiisdnct: spef 
pes ; but it cannot be denied that k is ire- 
quendy seen to pass into other variettesi and 

• 

0iat within a very small space. This Athys 
rium (PMypodium molle) of Schreber^ Rodi 
^d Hoffinann, should not be confounded 
with the P. moUe^ figured in Jacquin's Icone^ 
Rariorum Plantarum, which approaches neatt 
est to A^i^um patens. 

Another YS^iety of Atjbyr. FUixfemh/iM 
has very broad fro|ids, a stalk beset with 
irteafiy scaler as far up as the leaves, seooo- 
dary l^iflets more deeply gashed, lobes long, 
linear^ and sawed at the top with two or 
three teeth. This variety has been canted 
Athyrium (Ek>lyppdium) trifidum by Roth 
and Hoffifnann, but should not be con- 
founded with that 80 called by Withering.' ; 

I have also observed specimiens with leaf- 
lets almost regularly linear and remote firot^ 
each other ; with the lobes of the secondary 
lelifletB very narrow and deeply gashed. 
^js is Pplypod. ii^cisun^ of Hoffinann. 

1 Lastly, 
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Lastly, Roth's Athyrium ovalunt U do* 
thing else but A. Filu/emina, only that the 
secondary leaflets are more ovate, and ralher 
wider at the base. Al least the figure in Miil- 
Ict's Flora FridrichsdahlJana, tab. 2. fig. 3> 
quoted by iiim, U the real A. FUixJ'cmina^ 
and, indeed, the very best figure we posses* 
of it ; for that given by Bolton, without 
being bad, is not very accurate. 

This species, in its various forms, is found 
in woody places throughout Germany. 

8. Athyrium alpinum — With doubly, 
compound tripiiuiate frond ; primary leafleLS 
remote, delicately pinnate, as are the secon* 
dary ones with narrow, linear lobes, gashed 
at the top, 

The whole plant scarcely attains the length 
of ux inches, and is characterized by the 
pardcularly fine division of its frond* It has 
been hitherto fouqd only in Grain, Carinthia, 
Salzburg, and Upper Italy. 

The figure in Jacquin's Icones Rvior. 

I^tarum, Tol. iL hsc. 6 and ss, does not 

Bufiiciently well express Uie delicacy of the 

division 
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division of the leaves^ but is much superior 
to that of Seguier. (Plants Veronens. torn. iiL 
tab. 1. fig. S.) 

9. Athyrium mantanum — With ^more 
than twice-compound, temate, and tripinnate 
fitmd ; leafi«cs standing pretty remote from 
each other, and the last lobes very narrow, 
blunt at the tip, and sharply serrated. 

In regard to the treblie division of its frond, 
thk fern approaches to Polypodium JDryo- 
pterifj but the uncommonly fine and multi> 
pUedr divisions of the leaves constitute aa 
essential difference^ 

This qiedes is a nadve of Switzerkmd^ Ca^ 
rindbia^ Fiedmooc, Walesj and the Apennines. 
Long ago J. Bauhin (Hist. iii. p. 74fa) found 
it on the R^isedan alps ; afterwards Fluke* 
net (Phytogr. tab. 89, fig. 4.) in Wales, and 
AUioni (Flora Piedmont, ne, 2410.) cA 
Mount Cenb. 
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LETTER XI. 

ON THE GENERA WITH AN INVOLUCRI : 
DICKSONIA, CYATHEA, DAVALLIA, TRN 
"" CaOMANES AN6 HYMENOPHYLLUM. 



XX. CTCKSONIA. 

J/rb fhiciificadon of this genus being dts- 
posed in round spots, LinnxuK added it to 
his Polypodium ; but, not to mention that 
these spoiii are almost coastantly situated at 
At margin, it has vi essential distingtUEhing 
character in the involucres being cup-shaped, 
and £3nned by the thin margin turned over 
anci i^ening inward ; to this joiis the inner 
ad6 of the small ' cup, which, briginatfng 
horn, die substance of the lea^' opens out- 
wards. By this marginal situation Dicksonia 
is distinct from Cyathea, in which the cups 
of fructification are situated on the substance 
of the leaf itself. Besides this, Dicksonia is 
destitute of the' projecting columnar recep- 
•• tacle 
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tacle to which the capsules are fixed ^ though, 
in 8ome species, a small knob is seen in dit 
mi4dle answermg the poi^pose of the colunm 
in Cyathea. . • ; 

With Davallk thk ^enus cannot ea^y be 
confounded, though in that also the spots of 
fhictHication are situated at the margin, and 
mosdy at the point of the little -lobes dt the 
leaf; but the spots of capsules are^tnerely 
covered by a scale opening outward. 

Of the four spedek of Dicksonia w^hich I 
possess, none exhibits the generic character 
so di^inct as Dicksonia ^acei£^^ found by 
Forster on the islands of the South Sesu 
You have here (fig. SI.) a faithful represent 
tation of the form of the spots of capsules it 
general (a), and also of the cu^s in pardcu* 
la)' as viewed throujgh the microscope {&); '' 

The species of thi$ genus are partly natives 

of Japan, pbitly of Ceylon and the Moluccafl; 

as also of the West Indies dnd the SottA Sea 

islands* - ' ' '^ 

.., XXI. CYATHEA. 

Hiis xiame indicates that the ^ctificatioft 

must 
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must be looked for in a cup, in which, by 
means of partial minute stalks, they are fixed 
to a central column projecting above the cup 
in the shape of a little fungus. The cup is 
closed in the beginning, but afterwards opens 
at the top. By this, and the situation of the 
clusters of capsules on the surface of the 
Irond, Cyathea is distinguished from all thf 
other genera of Ferns. Linnaeus referred it 
to Polypodiuin, in doing which he attended 
merely to the scattered nature and orbicular 
shape of the spots of fructiftcation. 

Of the sin species in my possession, none 
expresses the generic character more beaut^ 
fully than a new one to which 1 have given 
iheoasK of 

■ . CvATrtBA eommutata.-A received it by 
way of Paris from St. Domingo ; and, 9a 
wofflipation, fbun4 Ui»t Plumier had already 
figured it, tab. 14, under the name of Filix 
ittiio eaudata tt tp'oiosa^ but in such a man- 
ner that it must\^necessarily be taken for a 
Pteris. This error, however, is pardonable, 
ttnce the spots of fr}ictificatioo, as you see it 



iafig. S3, are olten di^)06ed near the nargioy 
and *80 cloae together, that Plamier's rqpra* 
sentatkm ai>pean to be the less defjacdve* 

It hs^ a spinous stem of three feet in height^f 
a {nnnate frond with alternate leaflets abov^ 
a foot lon^ lanceolate, entire, and only a littl« 
senated at the tip» Each c^ the iowenwM 
pair of leaflets gives out at the base anothet" 
dependent leaflet of the same shape. The 
midrib of the ferdie frond is smooth, but that 
of the barren onci is beset with straight 
short prickles. 

. This tpedes is found is St* Domingno. I 
ha;ve caned a leaf to be drawn, £g. d0, a, 
and the cups of frucdfiqmon, iig. S3, Ir^* 

The\greater part of die species of Cyathea 
are arbonscent, alt natrrcs of the West Indies 
and the islands of the South S^ As for 
Cyatheft fnedHllam^ ef ^hich Bemhardi baa 
made^tdew genus, (Spfaatropteris,) I am en*» 
tiraly of 8fwartK*8 opinion : : my spedmen has^ 

* SwaitB Lc. fives thitas a t^onjia to hit Cjathca harrida 
(Polypod: fminim L.)-Tr. ' 

M indeed. 
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indeed, for the most parr, closed cups, hut 
some of them have alri'atly opened, and show 
the central colmnu with suffident distinctQcss. 
By comparing this species with my specimens 
of Cyathea arborea, which I received from 
Kew gardens, you may satisfy yourself that 
Forsler's Polypodium medui/are is a very 
good species of Cyathea. 

XXn. DAVALLIA. 
linnazus united this genu& with Iiis Tricho- 
manes, and partly also v/itli Adiantum ; and 
it must be owned that, with regard to habit, 
its species all agree either with the one or tlic 
other of those genera : but the clusters of 
seed-vessels are neither contaiaed in project- 
ing small cups, nor beneath the refiexed mar- 
guis of the leaf. They are disposed in spots, 
each covered by s truncaled scale opening 
outwards, but without an additional scale at 
the oppoate dde; they are constantly situ>. 
ated on die nenres of the frond, and pro- 
jecting over its margin. I take my drawing 
of 
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of the geDeric character from a new spedes, 
which! call 

Pavajllia dominffensis-^lts frond is U^ 
pianate^ with piimary leaflets lanceolate, pinr 
Date below and pumatifid above y secondary 
leaflets also lanceolate, with obtuse crenated 
large teeth. The ^gle spots of capsules, 
covered by thetr scales, are situated at the 
notches of these teeth. Sometimes th^ mart 
gin of the leafia -tuiHed in ; but this only 
takes jdace when the qpots are very crowded; 
and, uflider such ciiicamstances, the plant may 
be ttiistaken at first view for an Adiantuni 
(fig. 83). 

. This species was discovered by Flumier 
in thefi[)rests of St. Domingo, and figured by 
him, pi.' 7, under the name Filix arkorescens 
adianUndes minor 4 

The only European spedes of this ge« 
nusis 

DavaLLia canrtrienw-*— With tripartite 
altematdy twice-compound frond^ whose las^ 
diviacms are lanceolate, but, when beginning 
to hear fruit, adopt an obovate form. ^ It is 

. . ■ , M 2 a native 
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a native of Portugal and ihe Canary Islands, 
and is cullivaLed in our green-houses. A 
figure of it, thou.gh an indJQerent one, was 
first given in Magnol's Hortus Monspeliensis, 
p. S2 ; but it is cxcellcntly^ represented in 
Jacquin's Iconrs Plantar, ruiorum, vol. i. 
fasc. 7. tab. 200. 

It tnay not be improper tt) observe in this 
pbce, that Swanz's Davallia arulmta ap- 
pears to be a perfect AdiantuiiL The spots 
of seed-vsesels are confiueot, and covered by 
the margin of the frond turned in (fig. 37). 
I Jiave never been able to see the fructifica- 
tion in a dilferent stale from that now de- 
scribed; whence 1 must,howeverreIuctantly, 
contiadkt what the exceDent Swartz his 
said of it. That I pocseu tbe right plant I 
am persuaded from comparing it wkh Pltt> 
mier'a figure, pi. 94. 

XXIU. TRICHOAIANES. 
Tlua and the following differ from the 
Other genera of Ferns in the membranoua 
tran^Ktrent nature of thdr foliage, which is 



mkdmmcnlyddicsite in TridhokaaiastfitAoi^ 
deumj and beautifully ecdtalar in altnok alt 
the nH (sJBKlViefa; ctimtufk and HymeKio- 
[ihyllcan bivalm^ :6g^ 8 J and 96)1 fine file 
chief character of Tiicfaamane^ CDndM m 

vfaicsh^ ike a t&ndd^^Mqied cup^ are nar- 
Tcmek towaMs'ti^ base^ and furniihed widi 
^ projecting jMtM or thread^lflce central co* 
lalniiwr In HyttienQpliylltim the tnvoiticre or 

rceervcirof the capenlea is not narrower at 
tfaii baae, but ae tfmad, cnp-sbaped, and di- 
stinctly composed of two valves, as you see 
k^jBgl §6f in H; Bivahe. In both these 
gente the anbscoiice of the citps or invo- 
haoSts^feiiot at all transparent, and is at the 
same^titaie of a deeper odour than the deli^ 
eateiieaves; in both they are imbedded* ia 
thrtnaigin of the leaf itself, and ih most spe^ 
oes ofrTrichomanes project over it* Some, 
such as Trichomanes miiscoidesjiricfwideum^ 
rigidum^ raHcemtfi p^diferm^ bear their 
cupr oo proper ibocstalks,^ mostly m the 
"'7 axila 
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axils of the leaflets, and therefore entirely 
distinct from the frond. 

Not one of these Ferns is arborescent ( 
the stalk of most of them is so short and 
filiform that it scarcely merits the name. 
Trichomancs scandens and Hymenophyllum 
nuUifidttm are among the largest, but even 
these seldom attain the height of one foot ; 
and others, such as Tiichomanes muscoidest 
pu^ilhtm^ membratiaceumy Tefttans^ pyxidife- 
r«m, Hynitn<jphyUum tunbrid^vme, &c. are 
so minute» that they might be mistaken for 



Almost all of them have a much divided 
compound frond ; in Trichomanes scondens, 
Todicani and rigidum, in HymeoophyUum 
hirtellumy ciavatum, pofyanthes and multi- 
jidum^ the frond is three and four times 
pinnate. Only Tr. reniforme, membratuu 
ceum, and Hymenopb; aspleaioides have a 
simple frond. 

Afi in enumerating the species of the more 

extensive genera, 1 have hitherto ccaifmed 

mysell 
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myself to those of European growth^ so here 
I have only to mention 

Tiu^HpMANES pyxidiferum — It has a 
compound tripinnate frond, with a leafy sub* 
stance rmming down the ribs and slender 
stalk. )t: lobes of the leaves narrow, linear, 
not tapering to a point, but rather snipt at 
the top. The cups are both terminal and 
axiUary on very short minute pedicles. 

This little plant, scarcely attaining the 
height of four or five inches, has been found 
in Eagland at one particular place only, viz. 
in the mdst cavern of a rock near Bingley. 
In St. Doqcdngo, where it was discovered by 
Plumier, it grows under mosses on the stems 
of decayed trees, and bears a great quantity 
of cups. 

It is figured by Plumier, tab. 50, £ ; by 
Bolton, tab* SO, (but without capsules)^ and 
by Hedwig (Filic. Gener. et Spec. Fasc. 1.) 

XXIV, HYMENOPHFLLUM. 

It has already been mentioned that the 
cup-^baped involucres, consisting of two 

valves. 
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ralves, afford the chief disUncrire character 
between this and the preceding genus. Il 
might be united with Cyathea, if in this ge- 
nus the cups were imbedded in (he margin of 
the leaf itself, and if the whole habit and de- 
Kcate transparent structure of the frond of 
Hymenophyllum would admit of such an 
union. Hence, too, it must be kept distinct 
from Dicksonia, which, properly speaking, 
has no bivalved cu|>s, nor a distinct central 
column within the involucre. Lastly, ir 
cannot be referred to Davallia, in which the 
clusters of capsules are merely tdtualed under 
a single scale upon the surface of the leaf; 
not to mention the difference in habit and 
structure. 

Of the twenty species known of this ge- 
nus^ the only European one is 

Hyhenophvllum tunbridgense'^ThK 
has a nearly bipiimate frond, with principal 
leaves decurrent, secondary leaves or leaflets 
linear, not pointed, and sharply dentate all 
around. The cupe of seed-vessels stand soli- 
tary, above the axils of the fronds, on short, 
delicate 
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delicate pedicles. The whole plant scarcely 
exceeds two inches in height, and cannot be 
confounded mth THddmtiKfe pyxidiferum 
cm account of its serrate leaves, not to men* 
tion the different form of AefaiTohiere of the 
capsities* Bokon i^ niisisdi^en in 9U|^)08faig 
that the two mntuafiy change into each eidier; 
Linnseus had alreadjrnotidid the great defer- 
ence in thdr £ruQt|fication} and expressly 
pronounces this ^ecies to have two valved 

71ie native country of tbi» ^^edes is Qir^oi; 
BiitttD^ it i&psarticiibuiy fileqaefit v^ Wal^ 
and Yorkshure. It hra alio beea found in 
Sttft^Bcrgen in Norw^f, aod m Italy* BoU 
toa^l^ figure cf it, pi. 8l» it not wvmiaAAj 
good \ diose of Flora Danick, tab^ 914, and 
Eo^Kah Botany, pU 169, are much. 8iip&* 
rior. 
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ON THE GENERA WITH CAPSULES NOT, A»- 
NULATED : SCH17.XA, OSMUNDA, LVQQ*. 
DIUM, GLEICHENIA, ANGIOPTERIS, DA-. 
KJEA AND MARATTIA. 

XXV. SCHIZiEA. 

J. HE capsules of the genera which we are 
now about to examine are not, like the pre- 
ceding, furnished nith an elastic ring, but for 
Ibe most part are only striated. The striae, 
which are usually radiately arranged, may, 
however, be regarded as a mechanism adapted 
to asdst in the dehiscence of the capsules. 
- In the genus Schizaea we find two rows 
of such top-shaped, longitudinally and ra- 
diately striated capsules, on the back of nar- 
row, usually digitate appendages of the frond, 
occupying its summit as so many spikelets.,. 
They are furnished with no other involucre 
than bundles of hair interspersed among the 
irycli- 



fructiAcations.' Hence Li&nseus placed the 
species of the geniis with his Acrostkhum j 
but the distichous spikelets formed by tibei 
fructiferous appendages (independently ol 
the absence of the- jointed ring) induced 
Smith to Sbrm them into a separate genus, 
ifdiich he called Schizaea, not merely oii ac- 
count of the: ii}^)endage6 bdhg divided, bui 
from the general ^hed appearance of d^ 
whole fronds. ' - The *fhini^r of this genus 
appears^ hcfwelwr^ to ha^e erred in describing 
a ring tor its capsules, which does not exist in 
firie of ^knowtt spedes^and is present only 
fai Sti^dMcBaL^picatd;^ Whi^h, on diis account, fe 
to- be i^rred to die genus Onoclea, ai6 was 

first poflited out by Swaitx kifhis Qbserva- 
tiontte fioCanicsB, &c^ * V . . . : 

' 1^ ScmtrMA peciinalta'*-^ native of die 
Cape, and the only species with asimple linear 
frcRui^^aild' s^cund coiiver^g- appendages, 
caanot> ^ly be confounded with the four 
pthers, all of which haVedichptomous leaves^ 

f AnnaU of Boctoy, T61.iL t>. 904. 

but 
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but on that account are more difficultly dU 
stinguished from each other. Th« fuilow- 
ing characters, however, will be sufficient to 
keep ihem perfectly distinct : 

S. ScHizjEA ehgans (Acrostichum e/tf- 
j'a»f,Vahl.)—Wilb four times dichotomously 
divided frond, the divisiona of which are near* 
hf vedge-shaped, wide at the top, and ribbed ; 
aj^endages pinnate and revoluie, Vahl, who 
received this epecies from Trinidad, has tt< 
gured it in his Symbolx Botauica:, tab. 50. 

3. ScHiz^A Fonteri — With five cw nx 
times divided dichoiomouii titwd, the uJtKi 
mate divisions linear, ribbed, with abruptly 
attenuated extremity, where i( i« furnished 
vith dig^e, «rect, M^ app«ads^. This 
q>ecies is new, was fouad by Fonter in Nova 
Caledowa, and called by him Aao«ticbum 
ikkotomum, finra which, hQv«vcr, it is en. 
tirdy distinct. Bernhardi has given a good 
figure of it in Schnder's BotwioU Journal 
(vol. if. 180CV ^ S. f. S, 4). 

4. ScuiZfA tUchotoma — Without leaves, 
with thrice dichtttomoudy divided stalk, 

whose 
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who6e uhimte divfeiomr are Unetr^ att^tMu 
ated at the txxrmakf^ with ' appendage^ ae^ 
cund, horiaontal) pinnate and conv^rgmg, «* 
tuated on the gradu^ly attenuated^l^ of th€ 
branches. Linnaeus received this species 
from China; We find ^gntes of it in Peti* 
T«rV 6adq)iiyladinii> t. 70, fig. IS, and in 
a memoir of Willdenow, (Ubor etnige seltene 

Iterenkf'auterX pL S4 6g. 2. 

5. Soim JSA i|[^Iete-^V/ithout leaties, with 
twice dichotomoos staflt, ^hose ultimate di« 
vkiooB am bent, fiUfonn, and funnshed at 
the top^ with ahnoat erect, distinctly pinnatii 
flppieiidagsi. WUtdenow, who receitred thk 
^•des from New Hcdland, has figur^ it ui 
die juit tnentioiied memoir, pi. 3, fig. 2. 
^ Ftook all this it uppeaLVs^ that Schizadl 
fiH^sieri approaches nearest to Sch. deganf^ 
Cnm wUdi, however, it differs in the lobes 
or divisions of the ftDnd not being wider 
but natnower at the top, not wedge«shaped 
but Hnear'; as also in the appeiidages no( 
bring pamaM %xA rsvolut^ but digitate and 
straight ^ Schiaasa Scbot^ma is distinct fmm 

Sch. 
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Sell. Forsteri in having no leaves, but a swik 
only dividing into branches ; as also in the 
appendages being horizontal, converging, 
and pinnate. 

XXVI. OSMXJNDA. 

This genus at first sight resembles Ono- 
dea or Botrychium ; but is distingubhable 
&om the former by the absence of the invo- 
lucre and jointed ring ; from the lalttr, by 
the striated or wrinkled surface of the cap- 
sules. In most species of Onoclea knovn 
to me we find at the place where both valreg 
of the capsules join, a distinct hinge, repre- 
senting part of a jointed ring; by which 
mechanism the seeds are probably scattered 
with elastidty. This construction may be seen 
at fig. 38, taken from Osmunda regalu and 
my O. basilaris ; of which two species I shall 
here give some account. 

Osmund A regalu — Tffith a Upinnate 

frond, and leaflets alternate bdow, opposdte 

above, obtusely-lanoeolate, ooonely crenate, 

and almost lobed or auriculated at the base, 

and 



and finely serrate towards the top. This 
raceme^ of capsuled m^tly issue from near 
the upper part of the frond ; though not no* 
frequently the leaflets of the frond themselves 
run out into racemes df seed-vessels. The 
branches of the raceme are very numerous^ 
and entirely destitute of hairs. 

This Fern attains the height of five feet^ 
and makes a beautiful appearance. It is 
found throughout Europe in moist forests. 
The figure of it in Flora Danica, t. 217» is 
not particularly good. 

OsMUNDA basilaris^ as I call a new spe*- 
des which I have received from Kew Gar* 
dens, is nearest rdated to O. Clayioniana^ 
but distinguishable from it by its racemes 
occupying more the lowar part of the frond^ 
which is nearly bipinnate ; the primary leaves 
running out into alternate, ovate-lanceolate, 
entire, beautifully veined leaflets^ Towards 
the base of the frond appear the racemes of 
fructification ; and the ovules are enveloped 
by reddt9h bundles of hair, wanting in O. reu 
galis^ but present, in all the American species 

of 
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of the geouB. tu native country is prdbJAj 
the West Indies. There U oo figure oi it 
extant. 

XXVU. LYGODIUM. 
This genus, a native only of the tropical 
countriebt and Japan, was united by Limiiuus 
with his Ophiogloesum, on account of its 
capsutes being disposed, in a similar maimer, 
in a distichoQs spike. But in Ophioglossum 
this spilce is jointed, and is not situated in the 
margin d ihe leaves, but oii a proper n:ikcd 
scapL', and the round capsules open traB»* 
7ersalt)r. Iq Ly^odium, on the other hand, 
te ijlAieleH occupy the margia of the leaf, 
CMftedflHiIc beiit^ hid under a scale, which 
la old spednwni is someomcB diof^ied off} 
all the capsules are wivdcled and ctriatedt 
and open Mtber tnoisrersely or laterally 
ieng^wise. Another chief ilisMKtive chi- 
rader is, that the epedes of Lygodium oome 
Bp from their seeds with a cwled frond j a 
drotrostasice sot obeerved inOphioglosstuav 
«hit:h, m this M^ect, is Bfwilar toPrilotum, 
Bottychium wd Ljcopodidffl. 

This 
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This genua has received sesf^ names } 
by Cavaoilles it was cajied l^ena^ Ramondia 
by Jussieu, Hydro^lossum by Willdenow, 
Odontopteris by iPemhardi : all which au« 
thors have not so correctly given the generic 
character as Swiartz has done, of whose ob- 
servations I have here availed myself. 

I have received from the Brasils a species 
of Lygodium, which nught be considered as 
new, but that it agrees with a plant described 
by Breynius (Plantsur. Exoticarum Centuria^ 
t. 96), which by Linn^us and Willdenow 
has been regarded as a mere variety of Lygo* 
. dium scandens ; but is in fact a distinct spe- 
cies, called by S wartz Lygodium venustum. 
This has a round sarmentose woolly stem ; 
frond tripinnate; leaflets either pinnate, or 
palmate, or three-lobed ; the last leaflets are 
deeply serrate, and the extreme lobe is lanceo- 
late, much lengthened out, blunt, and deeply 
crenate. The whole plant is covered with 
fme hairs. Part of the leaflet is represented 
fig. S9. 

N XXVIII. 
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XlVJII. GLEICHENIA. 

In ftic' genus Gleichenla we see on the re- 
Tirse of the frond, whose lobes are rolled 
back in llie manner of Onoclea or Acrosti- 
chum, three or four capsules crowded toge- 
ther in a hollow, formed m the leaf, and di- 
vided iilto three or four cells. The capsules 
Hi slightly striate, pear-shaped, ajid open 
laterally and lengthwise. 

Gleiciicmia polj/podioides was placed by 
Linnaus utider Onoclea ; no*, however, with- 
out expressing a doubt of its belonging to it ; 
but, indeed, he had not a very distinct and 
correct idea of the generic character of Ono- * ^M 
clca itself.— This Fern is found at the Cape, 
and the best figure of It is given by Swartz, 
Atinals of Bot^y, vol. ii, pi. 10, f. S. 

XXIX. ANGIOPTERIS. 
Of this genus we are only acquainted with 
a single species, brought by Forster from the 
South Sea, under the name of Polypodium 
evcctum. At first sight it is more likely to 
be mistaken for a Pceris, the lines being so 
Q close 



dose to the margin of the frond ; but on t 
niore accurate examination there are seen on 
both sides of the secondary ribs of the leaf, 
not far from the margin, five, six, or seren 
pearr or i^g-shaped striated capsules, closely 
opposite, in two rows, and opening longitu^ 
dinally. Swartz has very well represented 
ks generic character in the same plate of the 
above^picted memoir, fig. 4. 

# 

XXX. PANiEA. 

As the capsules of Danasa appear in the 
form of lines on the secondary veins oi the 
b(md^ this genus might at first sight be sup- 
posed to belong to Asplenium, to which, in- 
deed, Linnaeus has referred the only species 
known to him. A more minute examina- 
tion, however, shows that what seemed lines 
of fructification are really oblong capsules, 
immersed in the substance of the frond, 
and opening at the upper part in several 
pores. Each of these pores leads to a small 
loculament, of which there are more than 
twenty in each capsule, I refer you to the 

N 2 - very 



ISO MARATTIA. 

Very Tjootl reprcsenration of the generic cha- 
racter given by Swartz*. 

PUimier's Lhigua cervina nodosa maj. et 
inin., tab. 108 and 109, represent two spe- 
cies of Dantcaj in tlm of tab. I OR, D. no* 
tlota, the feriile hm a different form from 
(he steril fiond; the leaflets of this latter 
being nearly entire and much broader than 
those of ihc fertile one, in which ibey are 
nitlier serrate. Both species are natives of 
the West India islands. 

XXXI. MARATllA. 
This genus is nearly related to Dan3:a ; 
its capsules, however, are not in parallel 
lines at the secondary veins of the frond, 
but in oval spots at the margin of the ]eaf, 
or dispersed on the whole under surface, 
opening at the upper part in two halves, and 
thus exposing a number of loculaments for 
the seeds. Swartz, in the above-mendoned 
paper, has given a very faithful representa- 
tion of it (pi. 10. fig. 6). 

• Atiuit' ol EoliE; , vol. li. p. VSH, pL 10, %■ S- 

I.KITER 
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LETTER Xm. 

OK THE PTEROIDSrOR PLANTS RELATED 
TO THE FEfiLNS ;' ^AND FIR^T OP THE 
'GENERA BOTRTCKIUM, OPHIOGLOSSUM, 
PSILOTUM, LYCOPODIUM. 

X HE general observations I have to advance 
on the Pteroides are £ew, as all these plants 
have but little affimtjr one with another, and 
not .mudi more vdth the proper Ferns. 
The genera Botrychium and Ophioglossum, 
indeed, agree with Lygodium and Osmunda 
in their external structure, but their germi- 
nation is totally diflferent. Rumphius (Her- 
barium Amboinense, vol. vi.. tab. 68,iig. 3.) 
has given a faithful drawing of the evolution 
of the frond of Botrychium zeylanicunij from 
which it appears that the young leaves are 
at no period of their growth spirally coiled, 
but always completely straight, On the 
other hand^ we observe the spiral growth of 
thev frond in Pilularia and Marsilea. 

One 
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OH THE PTBROIDES. 

One circumstance which the Pteroides 
have in common with the true Ferns is, the 
importance of the roots in the propagation of 
the species ; they all easily multiply by radi- 
cal tubers, particularly the Botrychia, which 
arc indeed nearest related to the Ferns. 
Linnaeus had long ago stiued, in his Flora 
Suecica, that in tlie hollow stalk of Botry- 
chium Lunaria, near to the root, the germ 
of the future plant is almost constantly to 
be found. Several Pteroides, that do not 
approach very near the Ferns, have no real 
£tem, but their sarmentosc roots put forth, 
at ev^ pan, fronds that perish annually ; 
es is the case in Piiularia, Marsilea, and 
a few others. In Psilotuai triquetrum we 
find nearly naked stems, dodied with small 
scales ; and Equisetam is furnished with iine 
feaflike sheaths, covering its naked stalks and 
branches. 

The propenaty of the stem to strike root, 

which characterizes several Ferns, and at> 

most all the Mosses and JungcrmanniEe, is 

particularly observable ia the ^ecies of Ly- 

copodtum. 
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The intental sttrpcture of tbe Pcerpides 
is net less ^ad^ms llwn db^ ^g^fnalf (be 
Botrychia aod Opbioglow, 5vfawh.»pproac^ 
nearest v(p ilie Fer^ ^e, like tl^i^, fur- 
niabi^ with ^istmct Ij^ooiil^ of iQ>«a}^ycn)els:) 
tbe LycopocUa are destkate of .pi^^iti%«^ 
6re.bf didr siem b|mg qecMt)ied.r^ »tH0w4jr 
eubstance coo^adAg of a.dciise ip^jagfrifs^ of 
furious irachefiB. The $talk id . y i fy i Mptp n 
is ei^pty^ and ^ circiiinlerento.imd9;Mp.j|f 
l>uiidle8 of epical veiaeU «teraii»e4 WfitiL'fi^ 
lalar substance. . . - ;<•— v 

We ^lall treat on the i^xgap^^j^ 
take place in the sexual orgwus af>4:£^ 

under the separate genera. 

• • . . 

PTEROIDES. 

1. BoTRTCHiuM. — Froit: gjcjbfose^ ooe* 
celled^ smooth, coriaceous capsules, di^pos^ 
in spikes or racemes, landopgrng jeither 
irregularly or lengthwise. 

2. Opuiogjlossum. — Fhiit : round, one- 

celkd 
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celled capsules, disposed on a two-ranked, 
jointed spike, and opening transversely. 

3. PsiLOTuM.— Fruit : globose, three, 
celled, three-seeded capsules, sessile on the 
brancliL-s, and opening upwards. 

4. Lycopodium. — Fruit: generally kid- 
ney-shaped or roundish, two- or four-valved 
capsules, in the axils ot the leaves, or under 
separate scales in a spike, opening elasdctv. 

5. PiLULARiA. — Fruit, at the same lime 
the reservoirs of the sexual organs: four- 
Celled, round capsules, containing parily 
globular ovula surrounded by a loose mem. 
branc ; p^i^lfi in other membranous ett- 
velopes, a quantity of grains, supposed to 
irapply the place of anthers. 

6. Ma RstLEA.— Fruit, at the same time 
the receptacles of the sexual organs : two- 
valved, many-celled capsules, always stand- 
ing double, containing partly egg-shaped 
ovula, surrounded by a loose membrane } 
uid panly, at the base, smalt, transparent, 
pear-sh:q>ed cells, replete vtth yellow grains, 
apparently performing the fuinction of anthers. 

7. Sal- 
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the weds are- surround^ lyy many others^ 
.having ^withinside, upon a ^omnKln stalk, 
^anther^lflce bodiea affixed, aft m the plants of 
the sixteenfli class, to partid filaments con* 
4iate at the base. 

8. isDETEs.^— Both Seeds and fecundaEdug 
jnatter • contained at the base 'of the leaf ml 
prq>er rescpvbifs, and fi^nd fp a number of 
transverse bars. The reiervoirs of the seeds 
ase s^paiQteimm ihose of the anthers, 43iit 
on the same plant. 

9. £quisetoii;— -Truits disposed in d ra- 
ceme beneath peltate bodies, fiumidied imlijk 
^conical laservoirs, genej^ly dkplaying SaiSBt 
filaments, club-diaped:4ttithe end, andcoa*- 
sidered byisome as amhecs. 

Tliese^ genera are here classed accordii^ 
to die natural affinity they respectively bear 
to the piDper Ferns; their relationship to 
.each other is very distant. 
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I. BOTRYCmUM. 

The8mooth,>coriaceous n:^nreof its seed- 
vessels. 
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vessels, without riogs, discmguishes this Pt»- 
roid from the O&mundse and Onocleas, to 
which genera ii is, however, nearly allied. 
But even in a natural Gystem it must be se- 
parated from these Fems on account of its 
young fronds being entirely void of spiral 
evolution. From Ophioglossum this genut 
differs in the dehiscence of the capsules, 
vrhkh is irregular, while in Ophioglossum 
it ie conslaotly traosverse. 

Two of its species are indigenous to Eu- 
rope : 

1. BoTRTCHiuM Luaaria — With am- 
ply-pinnate frond, and nearly crescent'Shaped 
leaflets. The height of the whole plant 
■scarcely exceeds a'£ager length j .the sepa- 
rate pedunded raceme is commonly an inch 
and abalf long. It is a natiTe of the greatest 
{art of Europe, gnnving in dry places and 
flo eminences in the nei^diouFhood of 
woods. A figure of it is given in Flon 
Danlca, tab. 18, on the left hand ^e. 

2. BoTRTCHTUM nrfacflrtB— Frequently 
irith a doubly-bifHniate irond, and ovate 

gashed 
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gasbed. leaflets. This more rare i^>eci€B h 
.oataiDly:*distinct finom the former, and found 
in maist 2nndow& \Bareyniu8 first figured 
it, tabi 94 and 95j conadering the latter as a 
different spedes, to which it has no claim, 
the only difference being in the size of the . 
parts. Another good^igure is given in Flora 
Danica, tab. 1 8. Also & G. Gmelin, who 
^gadxned iLon dry meadows, has described it 
as a distinct i^edes (Nova Comment .; Fetro- 
|K)Lt0Bi..si7p.516,517, tab. M, fig. 2.) 

I baffte received a new species from Vir- 
^nia, which I call Botrychium dissecium. 
The firmd is tripartite, and nearly tripinnate ; 
the secondary leaflets are lanceolate, obtuse, 
and divided into wedgd^aped^ bluntly-cre- 
nate or gashed lobes. The spike k neacriy 
tripiAnate. This species agrees in some to- 
q)ects with Botrychium virginicumjin which, 
hovmrer, the secondary leaflets are acumi- 
nated, zfiA divided into finely gashed lobes. 
Michaux (Flora Boreali^Amark:. vol. ii. 
p. 274.) has a JBotrypus tunarioides agree- 
ing with my new species in die triple divi- 
sion 
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sioa of the &ond and spike, but differing by 
its roundish kidney-shaped lea£ets: I coi>- 
sider this as the same with Osmunda muJii- 
Jida of Gmelin (Nov. Comment. Petix^ 
torn. xii. p^..5i7, tab. i), f. i). 

n. opinoGLosstm, 

In the disposition of its fruit and external 
form this genus agrees pretty well with Bo- 
trychium \ but its spke is rather joinied, 
while the fruit is placed on it, in two rows, 
do6eIy grown together, and always opens 
transversely. 

There are two species of this Pteroid na- 
tives of Europe. 

I.Ophioolossum vu/^a^um — Withovat^ 
simple frond ; stipes smooth, three or four 
Inches long} tenmnated by an oblong or 
ovate, ttitire, rather succulent obtuse leaf, 
embracing the stem, and bearing from its 
middle a spike of one inch in length, and 
thickly clothed on both ddes with seed-ves- 
sels. The dehiscaice of the latter gives a 
jointed appearance to the spike. 

The 
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The ^hape both of the frond and spike 
frequendy varies^ the former in being some- 
times nearly round, sometimes sinuate, the 
latter in being double or treble. 

This species is found throughout Europe 
in meadows, and is figured'in Flora Danica^ 
tab. 147, and less correcdy by Bolton, tab. S. 
fig. 1, and tab. S. 

2. Ophioolossum lusUantcuM'^Wiih 
lanceolate frond. This species is scarcdy 
half the length of the former. The pedun^ 
cled sjnke issues from the root, together with 
the lanceolate, entire leaves, narrowed at the 
base. The spike is, proportbnally, much 
thicker than that of the preceding species, 
and has no frond below it Gabriel Grisley 
first discovered this species in Portugal, and 
Barrelier afterwards gave a tolerably good 
figure of it (Plantas per Galliam, &c obser« 
vatae, tab. 252. ii). 

m. PSILOTUM. 

This genus was referred by Linnaeus to. 
the Lyoopodia, from which, however, it is 

totally 
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tGtaUy distinct, both in its structtire and the 
uaiure of its fruit. The latter consists of 
three-cdled, three-seeded capsules, di^erscd 
it) the axils of the leaves, and opening up- 
wards with three pores. The only genus to 
which this bears any resemblance is Gleiche- 
ma; which, however, is a true Fern, bear- 
ing capsuks disposed by threes on the back 
Lpart of the fronds. Hence WUldeocw fin ^M 
R&mer's and Usteri's Magazin fiir die Bo- ^M 
tanJk. No. 6, p. 15.) Hrst distinguished a ^M 
species of Psilotum (the Lycopodium nudum ^M 
of Linnarus) by the name of Hoffmannia ; ^^ 
which, afterwards, in a separate dissertation ^^k 
On r^re Ferns, he exchanged for that cf 
BenAardia, Swaitz, ho>werer, adding anv 
odwrspecies to this. genus, and determining 
k more accuiateiyj gave it the name of P&i- 
lotQDi, now generally adopted. 

The first species (Palotutn-lr/^iwm/m) is 
a native of the West Indies, and figured in 
Plumier's work, pi. 170, A. The second 
(P. compUmaium) was brought over by 
tbrsier from one of the South Sea Eslands : 
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it has the same number of divi&ons as the 
fbrmer, but is furnished with leaflike, linear 
branches, clothed all over with small delicate 
scales* > 

IV. LYCOPODIUM. 

Though the fruit of this genus is, on the 

whole, kidney-shaped, yet some of its species 

furnish ejcceptions to this rule : for instance, 

it is angular in Lycopodium myrtifolium ; 

oblong and angular in Lycopodium $ca» 

riosum ; nearly cup-shaped and divided in 

the middle in L. tannense. The form of 

the capsules is of two kinds even in the same 

plant; as in Lycopodium Sehginoides^ den^ 

ticulatumj apodum and helveticum: some 

being kidney-shaped and growing in spike- 

lets under separate scales i others, composed 

of three or four valves, are angular and ses- 

ale in the axils of the leaves. The excellent 

Dillenius already observed this difference of 

the capsules in Lycop. helveticum (HSstor. 

Muscor. p. 466, tab. 64, D.) and in Lycop. 

Selaginoides {ibid. tab. 68). The four valves 

of the capsules of the latter species are also 

expressed 
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expressed in Flora Dantca, tab. 70, and 
pointed out by Hallcr (lUst. Stirp. Helvct« 
D. 1717J. 

Besides this, we see in several species 
buds growing from the axils of the leaves, 
consisting at first of four leaflets, from wliich 
afterwards proceed several otliers. This pe- 
culiarity >s'as first observed in Lycop. Sclago, 
by Scheuchzer, (Itin. HelvcLtom, I. p. -M.) 
and afterwards, in the sauie species, by Dil- 
lenius, (loc. c. p. 437, tab. 56. h — p.), and 
by Oeder (riora Uanica, t. 104). It was 
this observation upon which Linnseus founded 
3 tbeory that prevailed for a considerablu 
time ; the kidney-sliaped capsules were taken 
for anthers, the minute seeds for pollen, and 
the Dillenian bodies for a four4eaved ca- 
lyx, from the bottom of which leaflike pistils 
arise, dropping off when the ovaries are ar- 
rived at maturity. The objection that these 
bodies might be buds, Linnseus endeavoured 
to remove by stating, that a bud never grows 
from the centre of a calyx, and the consi. 
dering them as the rudiments of fuiure 
branches. 
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branches^ was inadmksibie, horn not bang 
analogous to the dichotomous divisbn of all 
the other branches; He did not, however^ 
prove that the leaflets described by Dillenius 
really desenre the appellation of calyx ; and 
the dichotomy of the branches is of course 
not td be seen in the bud. That these buds 
drop ofiF and ptoduce new plants^ as ob- 
served by Linnsus, is not sufficient to make 
them calyxes enclosing seeds^ since we know 
that the btids of mosses and of ^m^ other 
)>lants, such as Dentarisl bulbifera, &c« do 
also fall off and propagate their species; (See 
Linnaeus, de Semine Muscofum^ in Amoenit. 
Acad. vol. iL p. 298.) 
' How much the ideas of odvbr naturalists 
respecting this subject were influenced by 
the hypothecs of Linnaeus, appears from 
this, that even Haller himself (Hist^ Stirp. 
Helv^ torn, iii^ p^ 22.) considered the kidney* 
shaped capsules as anthers, and the well 
known Ptdvis Lycopodii as pollen ) in which 
he was confirmed by the authority of Neu* 
mann and other chemists, whose experiments, 

o proving 



proving the abundance of wax contained in 
rhi& powder, appeared to indicate an analog 
between it and the potlpn of other plants. 
Bergius's accurate chemical analysis of both 
these substances (Mater. Med. Veget. p. 852, 
853.) presents the same results as to their 
amilarity. The outward appearance of the 
powder of Lycupodium, similar to that of die 
globules of pollen, has been considered as 
2(1 additional proofs each grain being covered 
with fine bristles, such as are observed in 
the pollen of the plants of the sixteenth and 
seventeenth classes of the Linnxan system. 

Specious as this reasoning tnay be, it !• 
impo'siblc not to atiliere to the original opi- 
nion respecting these parts, when we know 
that the kidney'Shaped ca^isutes, upon drop- 
ping off and scattering their contents, pro- 
duce a number of seedling plants. That 
from the Ptihis Lycopodii of the shops, 
plants will grow up as from other seeds, I 
have been lately assured by a very credible 
witness, professor Willdenow j and the ex- 
cellent observations of Brotero in the I'rans- 
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siGtioDs of the Linnean Society, y<A. v. p« 1 6S» 
relative to the germinatuni not of the kidney- 
diaped) but the ttiangular four-valved cap^ 
sales of X.yc€^>odium dmticulatumy vhidi 
came up with obo?ate eeed-bbes, only proTC 
that the capsules of several i^edes' of this 
genus are of two diBFerent shapes. 

It must, however, be confessed, that we 
are still in want of careful and unprqudiced 
observations, relative to^ ceconomy of the 
Lycopodia, from the first periods of their 
growdij for even Hedwig's investigations 
cannot be said to have thrown any light upon 
this subject. This naturaBst, observing in 
the buds of Lycopodium Selago gray paraU 
lelopiped bodies, rather too predpkattly con« 
eluded they were the mde organs, wtthoot 
su^)ecting that they might be mere predjA* 
tations of the concentrated vegetable jui^s^ 
such as we find in other plants. (Hedw^^ 
Theork Qenerationis, p. 1 12 — 1 16, t**.) . 

All the species of this genus aie ^mcorn* 
monly leafy, their stems being generally qo« 
vered, their whole length, with ati^ast two 

o 2 rows 
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row» of leaves. These are constaatly simple) 
sessile, very narroM-, and entire, or at tnosl 
only ciliated. The broadest are seen in Ljrco- 
pudiuiit Pkltgmaria and 7nyrliJolium, whidl 
arc, however, only ovate-lanceolate. The 
internal structure of the principal stem has 
the peculiarity ol' harbouring, in the centre 
of a eoft cortical substance, an uninterrupted 
nucleus, composed of clow bundles of spinJ 
vessels, which, however, ara not disposed in 
concentric circles. 

The following are the European spedes of 
this genus : 

t. i. LvcoroDlVMSciago — With eirect» di* | 
cholomous stem, increasing upwards, and 
finnished with eight nws of small, lanceolate- 
isrlr^apedi somewhat concave leaves, closely 
iAlbricated. That these leaves are really 
aght-ranked, can be distinctly perceived by 
^^ning a branch perpendicularly from its 
extnanity. The kidoey-shaped capsules are 
Dot diapoisd in distinct apikelecs, but beneath 
the leaves themselves at the uf^r part of 
the branches. . The buds, oi what Lionasus 
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obnsidered aS' flowers, are not uafrequently 
6een*in old specimens. 

This plant is found in* bogs and moist 
woodg, especially in alpine situadons, in Rii- 
gen, Mecklenburg, Switzerland, Grain, &c. 
A %ure of it is given by Dillenius (Hist. 
Muse* tab. 56, f, l.)y and in Flpra Danica, 
tab. 104. 

2. LvcopODiUM alpinum — ^With creep- 
ing stem, branches ascending, dichotomous,. 
and leaves four^ranked, scaly^ adpr^ssed and 
acute. The spikes of fructification are rounds 
ydthout proper peduncles, being clothed to* 
wards their base with leaves. The scales 
that conceal the kidney-shaped capsules are 
distipctiirpm the other leaves by their menv^ 
braaous textyre, and by being pressed raf hqr 
l^ss closely to the stalk. 

This species, the erect branches of wbich 
scarcely attain the height of one inch and a 
half, is only found in alpine situations, as on 
mount Brocken,^ in Salzburg, Grain, the Ty- 
rola Switzerland) sMxd th^ alps betweeo^ Swe- 
den 




den and Norway. A good figure of it U 
given in Flora Danica, t. 79. 

3. LycopoDiuMan?io/(>(«m— With creep, 
ing stem, and shoots of the preceding year 
jointed, all erect, furnished with nuir.eroua 
linear, pungent, spreading, slightly serrated 
leaves. Fructification in round spikes. It 
attains the height of two feet, and is parti- 
cularly distinguishable from others by irs 
divaricate, pungent leavee. The scales also, 
under which the capsules are situated, 
have long attenuated points, and are of a 
more membranaceous structure than the 
leaves. 

This species grows throughout Europe on 
woody mountains. It is figured in Flora 
Danica, t. 127, but better by Dillenius, 
t. 63, f. 9. 

4. Lycopodium clavalum — ^With creep- 
ing, variously curved stem, striking root here 
and there, and shoots soon becoming pros- 
trate. Leaves numerous, linear, terminating 
in a silky hair. Spikes generally double, more 

rarely 
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larely simpie, or in threes and fours, on 
propa*, nearly leafless peduncles. The scales 
of fructification spreading and membrana- 
ceous. 

It is pretty common in woods, and even 
found on the heaths of Germany. The 
figure in Flora Danica b far less beautiful 
and accurate than that given by Dillenius, 
tab. 58, fig. 1 . 

5. hvcoPOBixj Minundaium — ^With creep- 
ing, strong rooted stemis, and barren shoots 
also decumbent, while the fertile ones are 
ascendent. Neither exceed the length of a 
few inches; they are thickly clothed with 
fine, linear, curved leaves disposed without 
order. The fructiferous spike is rather thicker 
than the other shoots, and, like them, closely 
covered with leaves. 

This species^ which is not very common, 
inhabits inundated bogs, and is figured in 
Flora Danica, tab. 336, but better by Dil- 
lenius, t. 62, fig. 7« 

6. Lycopodium Selaginoides — ^With nu- 
merous lanceolate, finely ciliated, spreading 

leaves, 
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leaves, covering the djoots without order, 
and leafy spikes with scalai longer than the 
leaves^ membranaceous, and very sprcauing. 
The whole plant is scarcely an inch and 
half long, and upon first sight bears some 
dbtant resemblance to Lycopodium Selago, 
from which, however, it is sufficiently di. 
stinct, by ihe delicacy of all its parts, by the 
leaves not being disposed in rows, and having 
ciliated margins, as also by the proper spikes 
being clothed with very sprtading scales. 
The two-fold form of its capsules has been 
.already noticed. 

This ratiks among the more rare species 
of the genus, having been hitherto met with 
only in Bremen, Oldenburg, Silesia, Ba- 
varia, Switzerland and Grain. Figures of it 
are found in Haller's Stirpes Helvetica:, 
torn. jii. tab. 46, fig. 1, (bad) ; in Flora Da- 
nica, tab. 70, (better), in Dilienius's Muscoc 
Hist. tab. 68, fig. I, (incoraparable). 

7. Lycopooium complanatum — With 
creeping stem and erect, dichotomous, leafy 
branches, a foot long; with short-lanceolate, 



ftcutninate leaves, disposed in two ranks, 
connate below, and closely imbricated. B&r 
tween the two ranks'of the connate leaves, 
there are on the back, or outer surface, single, 
very fine and small ^ale-like leaves. The 
spikes of fructification are single, and grow 
two, three, or four together, on stalks about 
three inches long, beset with scale-like leaves. 
The scales that cover the capsules are mem<- 
branaceous and spreading. 

This species grows abundantly on woody 
mountains and heaths. There is a very bad 
figure of it in Flora Danica, tab. 78 ; that of 
Dillenitis, tab. 59, is much superior. 

8. hrcovoDiv u helve ticum — ^With small 
sarmentose stems, and rather erect* shoots, 
clothed with leaves alternately varying in 
form ; for on two sides of the branches are 
oval, rather oblique, stem-embraciiig Very 
spreaiding leaves, between which there are 
other narrow lanceolate ones, in two ranks, 
closely adpressed to the shoot. The small 
shoots and stems strike numerous, simple, fili- 
form roots. The spikes of fructification are pe- 

dicled. 
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dicled, and clothed all over with leaf-like, 
moderately spreading scales. Besides the 
capsules k'dged among these scales, there 
are other globose ones in the axils of the 
leaves; wtiich two-fold form has been de- 
scribed above. 

This elegant Uitle plant, a native of the 
southern Alps, of the Tyrol, Grain and Swit- 
zerland, has been figured, though not parti- 
cularly well, by Dillenius (tab. 64, f. 'j.)- 

9. Lycopodilim dtniticulalum — With 
small creeping rooting stems and shoots, 
cwo-shaped leaves, the lateral ones of which 
are spreading, those of the middle adpresscd 
and imbricated. The spikes arc immediately 
sessile on the stems ; which is in fact the 
only character that distinguishes this species 
from the former, the shape and disposition 
of the leaves being the same in both. 

This was 6rst discovered by Clusius in 
the olive-groves near Coimbra in Portugal, 
and figured in his Historia Stirpium, lib. vi. 
p. 249; another figure is given by fiux- 
baum (Ccatur. iii. tab. 69, fig. ]), who 
found 



I 
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found it in Georgia ; but the best represen- 
tation is that of Dillenius (tab. 66, fig. 1 , A)* 
Brotero has presented us with an excellent 
description of its whole ceconomy in the 
Transactions of the Linnean Society, voL v« 
p. 162* Haller supposes he has found this 
also in Switzerland, and considers ' it as a 
mere variety of the preceding. 
' As for the exotic species of this genus, I 
shall make no further remark upon them 
than just to observe that Bernhardi was 
wrong in constituting a new genus (Tmesi- 
pteris) of Lycopodium fannense. A smgle 
epecunen is insufficient to establish a genus 
upon; not to mention that (as before no^ 
ticed) the occurrence of capsules of a diffe<- 
rent shape, together with the reniform cap- 
(lules, is not uncommon i|i other species of 
]Ly(X)pQdium, 
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LETTER XIV. 

On tms pteroids: pilularia, marst- 
lea, salvinia, isoetes, and equt- 

SETUM, 

These four genera mutually agree in bear- 
ing their sexual organs and seeds, at the base 
of the stalks or leaves, near the roots, in se- 
parate receptacles. Thus it appears tliai it 
is in ihe first tuberosity only, from which 
the young shoots and roots issue, that the 
juicei are sufficiently concentrated to b« ap- 
plicable to the office of the propagation of 
the species. Another remarkable circum- 
stance is, that in these plants the sexual 
parts are, as in the fig, shut up within their 
proper receptacles, the access of air being 
seemingly unnecessary to them. We clearly 
distinguish in the capsules of these genera 
both male and female organ? ; but it is in 
Salvinia only that their form corresponds 
with that of phxnogamous plants. 

V. PILU. 
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V. PILULARU* 

The whole plant has a rush- or grass-like 
appearance; it is creeping by means of 
little runners about a span long. These zij^ 
often so matted together that it is difficult to 
disentazigle them. The leaves are of. a 
green colour, completely filiform, rounded^ 
eiect, and, in their first stage, capillary and 
spirally rolled up, as in the true Perqs. In 
the axils of the leaves are situated, on v«ry 
short pedicles, hairy gld>ules of a dark 
brown colour, surrounded by a double mem^* 
brane,' die outer one so compact, as not to 
be easily cut with a knife. A transversal sec* 
donof this capsule shows that it is divided 
into four cells (fig. 40, a). Under the mi< 
croscope we perceive the inside to be re- 
plete wiA bodies of two shaipes, viz* globose 
seeds {c} surrounded by a loose very deli- 
cate membrane (arf//t£^), and pear-shaped,' 
tender, transparent bags, filled with yeUow 
grains (cf), which may be considered as 
pollen, 

Bernard Jussieu was the first who sub- 
jected 
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jected this plant to a more accurate exami- 
nation* i bul the figure he has given of the 
interior of the capsule is not quite correct. 
That the seeds in gerniiiiaiion come up with 
one cotyledon has been well observed by 
tins naturalist. Dillenius has likewise given a 
good description of the economy of this 
plant ; but his figure (tab. 79.) is not mi- 
croscofacal. The figure in Flora Danica, 
tab. 223, is by no means without merit, 
except that the surrounding membrane is 
represented as coDGtituting a part of the 
seed, which is, moreover, incorrectly drawn 
aa pear-shaped. The same error may be 
observed in iicdwlj^'s figure of the sexual 
organsoi'Pilularia(Theoria General, tab. 8.); 
and I hope that the drawing here subjoined 
will appeal- to approach nearer to reality. 

This plant is a nadvc of most parts of Eu- 
rope ; and is found hi swampy meadows, 
but seldom in great abundance. 

• M6r.ciir<sd?rAcad.dOTS«. »D, \'S'J, p. fl'J3— 3-l'~. 
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VI. MARSILEA. 
This plant occurs in the southern parts of 
Europe, in ponds and stkgnant waters that 
dry up in summer, but not very abundantly* 
Its stalks are sarmentose. From the young 
shoots, which, as in the true Ferns, are at 
first sfnrally rolled up, issue four small ob* 
ovate, entire, delicately nerved leaves. From 

a 

the axils of the shoots^ issue elliptical, brown, 
hairy capsules, on riiort peduncles, either 
solitary or by twos and threes j these open 
below near the peduncle, separating into 
two oblong principal compartments or halves, 
each of which is divided kito seven or nine 
loculaments (fig. .4t, a). Each loculament 
contains an oblong ovary, surrounded by a 
loose transparast membrane, having at its 
base two or three pellucid, pear-shaped bags, 
replete with grains of a yellow colour fioat« 
ing in a clammy fluid, and probably fulfilling 
the office of pollen (fig. 4S, ^). 

From this it appears, that the structure of 
these capsules is very analogous to the 
globules of Pilularia ; whttce it is proper to 

leave 
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leave these plants in the immediate neighs 
bourbood of eacli other, as they have been 
pLiced since the time of Linrtseus. 

Tliis plaut i& not a native of the more 
northcni couniiies, but has been observed ia 
Francoiiia, Bavaiia, Alsatia, France, Italy 
aiul Spain. For the best description and 
figure of it we are indebted to Bernard de 
JtKsieu. Mcmoires de I'Acad. des Sciences 
deP^> 1740, p. 575,) 

^_ VII. SALMNIA. 

. The only species we know of this genus, 
Salvitusi nataaa,_ occurs in several parts of 
Europe, in stagnant waters. It floats on the 
waler in tuits half a ioot long ami a few 
Viches wide* consisting of several principal 
aod secondary branches, clothed with ob- 
long* blunt, entire, opposite leaves. The 
lower surface of th^ leaves is rather con- 
vex, the upper concave, and furnished with 
little warts terminated each with three small 
stiff hairs. At the base of all its small 
branches, at the place where the first lateral 
roots 
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roots issue^ arises a minute pedide bearing 
from six to nine round capsules about a line 
in' diakneter, and clothed with soft batrsi 
These capsules are bH isurrounded b]^. double 
membranes^ but the interior structure is hot 
exacdy.the same ia all : 'most 6f them con- 
tain» on a* common 'recei^cle, a number of 
oblong, pedicled bodies, of a yellow 'coloury 
readily dropping off .'U[^n . the dpeniiig ' of 
the capQtile. Th^ 3))>p(ermoBt capsule only 
contams^^On a:c(munpn receptacle, a smaller 
Immbar (about tw^^qr fifteen) of whitie glo- 
bular bodies^. Tbiis^'flk'e pfpbably the se^s, 
andi'arb of a Iftrg^^suse than ^e diboye^ 
menlioD^''obl09g JtKKlies, \ehich may be 
cqil$id^rfria9.graASi of pollen. 
. lb what inanner the impregnadon of this 
ptint is effecljed, is, indeed, not quite clear : 
it. 4t^pears»' * however, that the gbbules of 
poHen float in a gelatinous fluid,, which 
edablqs them to re^t the diluting or destnic« 
tive influence of the water ; and that^ when 
the capsules burst, these . grains of pollen 
fiqd their way tO:U|e:.9yul^ and effect the 



9 - 

t 



«} 



910 



8AX.VmiA< 



tmprcgnadon in the same manner as is done 
in Pilularia and Marsilea, in which the pol- 
len likewise floats in a clammy Suid. In- 
deed, according to Roth's excellent obser- 
vations, most aqtiatic cryptogamous plants 
are so organized, that the fructifying matter 
cannot operate without the asttsonce of such 
a mucilaginous fluid. 

This plant has been found rather more 
frequently than Maralea, near Charlottcn- 
burg, in the Falatinale, and in Bavaria, aa 
also in France. It was first described and 
iccurately figured by Micheli (Nova Plantar. 
Genera, p. 107, tab. 58) ; he mistook, how- 
ever, in considering the hairs of the wart9 
of the leaves as fructifying organs. The 
best description and figure of it are given 
by Guettard (Mimoires de I'Acade'mie dts 
Sciences de Paris, 1762, p. 1120). Hed- 
*ig'3 observations (Theoria General, p. 106, 
t 8, fig. 1 — 5.) agree with regard to ihe 
structure of the female organs, and he 
has pointed out vnth greater accuracy than 
Guettard, the origbul form of what praba* 

bi, 
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bly &r6 anthers (fig« S.); but he eits in 
todddatng the fkhieei^ (or^ properly q)eak- 
idgy the capsules) as hermapbrodife. He 
1^ first opened several capsules id Whkh he 
found the sintbersf; and afterwM'ds he d»^ 
cawnA femate ones, th^ 'sejtual apparatus of 
nAi^ hi^ has figui'ed wkh ^Considerable exact* 
ness. This plant nugbt, iftdeed^ in some 
respects not improperly, be ref!nted to the 
twenty^fim dass of the Linnesm system* 

Vin. ISOETES* 

We HePUr proceed to k vegetable tkrhkh, 
imnderfiilly simple as^ k is in its strticture^ 
hds not yet st^ciently attracted the attention 
of botanists to be thought t^rorthy of an 
accitfate eicandnadon^ This plant is not so 
very tmcommon, when we know how to 
look for and td f ecognise it. It grows at 
the bottom of carp^ponds, where, indeed, it 
wonld not be of easy acdessj cfid not the 
fish as^ the botatiist : these^ in summer, 
during theb spawning season, go m search of 
tho IsoeteSy and disengage it fmm the mud, 

p 2 when 



when it is found floadng at the edges of 
the pond. It appears in the shape of a 
grass, having a lubtTosily at ihc ]ower part 
raihfr above the rout: the leuvcs are ihin, 
long, linear, and coiupleiily 'grdmiatrous, 
except that tliey arc soinewluE articulated. 
At the place where they issue from the tu- 
berosity (hey are swollen on the outside, 
by tlic formation of a cavity, the interior of 
utii<:ti is closed with a bniad scale. 

On examining the interior of the base!; of 
the k-rtvcs we soon discover a diversity m 
rheir fficonomy; some (fig. 41. a.), ha%Tng 
a cavity along which proceeds the midrib | 
of the leaf, are very minululy dotted on 
the surface ; while others (5g. 4], c.) have 
a gibbose surface, which does not cohere 
with the midrib. On opening the former of 
these, a quantity of gray powder will fall 
out, and the microscope discovers in the 
vacuity thus produced the remains of a gray 
powder adhering to transverse bars, which 
proceed from one part of the inner surface 
lo the opposite one, and, by their inscnion, 
1 occasion 
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occasion the above minute dots observable 
on the outside, (fig. 41, b.) On opening 
the other scales characterized by their gib- 
bose surface, we discover larger globules of 
a white colour, also adhering to transverse 
bars, and surrounded by the above gray- 
coloured powder, (fig. 41, d,) These glo- 
bules may on one side be divested of their 
white integument, when their surface will 
appear of a brownish colour, and surrounded 
by a cross-shaped hoop (fig. 4 1 . y^ ) ; on 
the other side the white colour remains, and 
a small depression (e) is seen in the middle, 
which is probably the kilus, by means of 
which they were affixed to the transversal 
bars. The dissection of these delicate glo- 
bules distinctly shows the embryo without 
seed-lobes, (g.) 

This is the result of my repeated exami- 
nation of the structure of this plant, and I 
am persuaded that the impregnation is per. 
formed in it in a similar manner as in Salvi- 
nia. If the gray powder be the fructifying 
substance (which I have no redaonto doubt), 

this 




this can without difficulty be coovejed to 
the ovaries j for the male reservoirs within 
the tuberosity lie close to the female, and 
the scale clodng the cavity opens without 
difficulty upwards and sidew&ys. In thtt 
plant also a clammy gelatinous fluid sur- 
rounds the pollen, and renders it lit for ef> 
fecting impregnation. Portions of this polr 
kn can be seen in the female reservoir. 

You see from this that the generic cha* 
ractcr of this gtnus, as given by Linnanis, is 
incorrect, and that the same errors are ceo- 
tinued. " The anther," says the Swedish 
naturalist, " is concealed in the basis of 
the leaf, as is the two-cclied scod-capsule." 
TTiis is repeated in Schreber's Genera Plaitr 
tamm, with the addition that the male 
scales are outside, the female ones inside t 
a circumstance which I could never find : 
for both are aggregated, and cover each 
other without particular order. The figures 
of Dillenius (tab. 80. fig. 3.) and of Flora 
Danica (tab. 191.) only represent the exte- 
rior of the plant, the interior structure of 
the 
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the sexual organs being left mmoticed. 
Nearly the same may be said of the figure 
m English Botany, pl» 1084 ; and in the 
t^zt Linnaeus is followed* 

This plant has perlu^ hitherto been found 
more copiously in Sweden and Denmark 
than elsewhere ; I have received a few ^>e« 
dmens from France, and Dillenius • disco* 
vered it in Wales. 

II. EQUISETUM, 

The character of this genus and the osco- 
somy of its several species stand in need of 
much further investigadon. If we consider 
Hs habit, general internal structure, ;^ul evea 
inflorescence, we find it bears some vesemr 
blance to Ephedra and Casuarina : all three 
are leafless plants, with branches jointed 
to their most remote ramifipations, and the 
joints furnished with toothed sheaths at each 
art]pu)ation : all thre^ haye pithy or hollow 
channelled branches, divided by septa a( 
the joint»^ and tbapr sexual QKlgaoB, destitute 

of 
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of proper calyxes or flowers, are disposed 
in spikes, racemes or amenls. 

What principaily diftinj^ishes Equuctum 
from Ephedra aaJ Casuarina Is, that in the 
two last we clearly distiiiguisii ihc sexual 
, parts, which are not -unlike the anthers and 
pistils of other plants; whtreas, in F.quise- 
tura, it is by conjecture only that wc atsign 
to the parts we t'iscover their apjfropriate 
ofEce in the business of frucdficarion. We 
find also, that those plants which are fur- 
nished with the supposed sexual organs, 
appear in the spring and soon tiie away, 
being fuliowcd by odiers of a more lasting 
nature. In what manner this phictiomenon 
is to be explained, remains still a subject of 
future investigation. 

All the species of this genus agree in 
bearing, on a proper scape, a raceme of 
fructification, whose short* branches are dis- 
posed in whorU, and furnished at their ex-, 
tremities with small fleshy disks, each hav- 
ing at its k)W«t sur&ce isuc or seven wedge- 
shaped 
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^aped reservoirs opening inwards. These 
reservoirs, when arrived at maturity, dii- 
charge green-colouped ^globules, each of 
\¥hich is furnished with a little knob, and, 
laterally, with four twisted elastic filaments 
with club-shaped tips. These filaments are 
hygioxnetrical ; contracting one after the 
other upon the application of the breath or 
any other moisture, and thus giving a conti- 
nual saltatory motion to the globules. The 
surface of the filaments, in the younger 
state of the plant, is sprinkled over with 
minute grains, which, with Hedwig, we may 
properly consider as fioUen, According to 
this theory the filamaits would have the 
function of anthers, the greenish globules be 
me ovaiy or fruit, and the little knob upon 
€fach globule ^ might be regarded as the 
stigma. . Though Hedwig (Theorja Gene- 
ra&misv P- 82-^86, tab. 1.) has succeeded 
in rendering this theory very plauable, yet 
there, remain some doubti^ that cannot be re- 
moved^ till the germinati(xi of these plants, 
and the gradual evoluti6n •of the sup* 

posed 
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posed sexual parts^ shall have been accurarely 
cAserved. 

The species of ihis genus arc divided ac. 
cording as they are ample or branched, and 
as the surface of the stems is stnooth, rough 
or angular. 

1. Equisetum limosum — With Eaiaptc, 
smooth, striated stem, is frequently met will) 
in inundated places. 

2. Equisetum palustre — With some- 
what branched, smooth, angular stems, and 
branches disposed by eights in whorls, hav- 
ing generally four prominent acute angles. 
The joints, at the places where they run out 
into the sheaths, are usually somewhat thick- 
ened. When the stem is quite simple, as is 
frequently the case with the young shooti, 
we have Equisetum (enue of Hoppe. 

This species is distinct enough from the 
preceding by its more slender acute angled 
etem, with smooth surface. 

3. EQUisF.TUM./fm'ia/iVe — With smooth, 
Striated, branched stems, divided, beneath 
almost every «heath, into a great number of 

branches^ 
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bruchM. It might be jc»&ed with E* 
sum^ but that thb species has an endrdif 
simile steoiy while E» Jltmiatile will often 
|>roduce as omnyas twenty branches in each 
whorl. It differs from £• paltistre in the 
want of prcijecdng angles.^— Equisetmn He^ 
kocharii of Ehrhart I consider as the same 
with £• fiuviatUe. 

4. Equisetum reptomw^Widi procttm* 
bent, oreq^g, much divided, ^nooth stems, 
and wide sptieading quadrangular branches* 
This species^ discovered^ Sweden by 
Bwartz, apfNfoaches neanflPoD £• palustre^ 
but diffiers in its hai»t; its' stem not bein[( 
erect, but divided and procumbent at the 
very root. The branches too are slenderer 
than in the other species. It is describedl 
by Liljeblad (Svensk Flora, p. 884.) under 
fht name of £. tmellumj and conjecture! 
to be a variety of £. hiemale^ from which, 
however, it is certainly very distinct. Its 
proper place of growth is the Alps of 
Jamtland and Tomeo^Lapponark. 

p. IIquisetum hiemal^'^'Wiih simple, 

lariated. 




striated, rough stem, and sheaths truncated 
above. 'I'his species, which is not unfre- 
quenily met with in swampy places, ha^ de- 
rivet! its name from continuing during 
winter. 

6. F-QiriBETUM arvense — With smooth, 
angularly-striaied stems ; the fenile onei> 
simple, the stcril ones veriicillaicly branched. 
The teeth of the sheaths are lanccokcc. 
This is the most common species, covering 
many acres of land, and proving a real curse 
la the soil. . 

7. Equiskwm pralense — With very 
acute-angled,rot]gh, branched St cm; branches 
imiform)v bL-arinr:; spikes, \er\ Fprcndinij, and 
acute-angled ; sheaths subulate-pointed. Dif- 
fers from the preceding species chiefly in 
the sharpness of the angles of the stem and 
branches, in the fertile nature of the branches, 
and the subulate shape of the teeth of the 
(deaths. 

8. Equisetum st/lvalicum — With pretty 
smooth, angulate-striated stem, simple be- 
low, verticillately branched above : branches 

twice 
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twice divided. The sheaths of the stem are 
nearly an inch long, scariose-membranous 
(as well as those of the branches), variously 
gashed, and elongated into bristles, which 
are particularly observable in the bran(!hes. 

9. EQtiisETUM Tdmateia — ^With smooth, 
angular stems: the deeply and variously 
gashed sheaths of the. fertile ones are so very 
long that they come into contact with each 
others Aid thus cover the whole stem. The 
steril ones give out at each joint, from thirty 
to forty sunple, octangular bzanches of a 
spasf in. length. 

This i3. die largest, and handsomest of aU 
the species* 
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CHARACTER, FLACESOFGROWTH.AND GEO- 
GRAPHICAL EXTENT OF THE MOSSES. 



The extensive natural otder of the Mosses 
(Musci ftondosi) exhibits such strong cha- 
racters in Etrueture and trconomy, that it ta 
by no means difiicult to distinguish the plants 
belonging to it from those of all the other 
orders of the Cryplogamous Class. This 
«rcumst%(u:e, added to their {>ecaUarl7 pleas. 
ing external appearance and curious Internal 
organization, cannot kit to excite a most 
lively interest even in those who have as yet 
made but little progress in the study of these 
plants. 

The Mosses have nothing in common with 
the Ferns ; or, at most, it is only some spe- 
cies of Trichoinanes and Hymenophyllum 
that approach the former in external appear. 
ance. But a nearer relationship exists be- 
tween 
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twett than and the H^Aticse, as it is the 
{(Mn of ch^ tapsttl^s alone that separates 
unPvniers* 

The Mosses are stidh ctTptogtfmaus planti 
as bear^ dte limall leafy stems and branches^ 
simfil^ capMiles^ dehbcent at the top, where 
thejr are coTered by a peculiar veil or cai» 
lyplxa* Their sextud organs, which may be 
distkicity seen with the help of a simple lens^ 
ccmdstf partly in oblong bttd4ike genuine^ 
supposed farmerty ta be anthers ; and pardy 
in a» aggregation of pistib, iniermized wkh 
succulent filaments. If we take the aboftf 
chamcteiB ift a strict sense^ the Mos&feawill 
appeitf to be ^stinguished from the Hepa* 
ticat merely by their one^dled capsule open* 
ing at the tep^ white in the Hepaticse the 
capsule has £inir cells opening with as many 
iFS$V6di In o^er respects, most Hepadcss 
not dnly i^pfoach very near to the Mosses 
in thvar internal smicturv, but also in regard 
to Aek . sexual organs^ which are noorly 
sinnlitf, Aid not unfrequently their capsules 
are e^ furnished with ^ veiL 

In 
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, In the empire of Flora the Mosses rank with 
tbe most humbie siibjecis j no arlioresctnl 
one has hitherto been discovered; vve^tbe 
largest of them, such as Polytrichum com- 
aiuue^ Timinia lon^tsela, seluom much ex- 
c«e<J a span in length, though MappI infonns 
1^ that, in Alsace, tbc foimiT of these uill 
metinics attain the length of half 4 yard, 
i mttet part llicy scarcely exceed a 
tfcs in, height, and thej^encra Plias- 
Grimmia contain several ^ecics 
which can. only be. discerned by the aid of a 

ttJtLthetr placesof growth, andfor geographi- 
es cxter.r, the Mouses nre vtrry rtniaritabU- ; 
forttithaugh, like the Ferns, mo^ partial to 
^dy and moist places, they are found to 
^irhre also in very different kinds of soil, and 
wen exfiosed to the intense heat of the snn 
ia^and situations. On the southern sides of 
ifmoL barren rocks we find Dicranum pulvi- 
natum, Barbula ruralit, Grittimia apocarpa ; 
— on other' sunny places, Gymnosiomum 
foicicularey Dicranum varfum, Barbul? tu- 

'. Talis 
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ralis and ungutculatUy Hypnum purum^ cu^ 
pressiforme^ squarrosum^ iriquetrumj hi^ 
lescens^ and Bryum argenteum ; — ^in pure 
dry sand, Schistostega or Gymnostomum 
permatum^ Grimmia curvirostra^ Didymo- 
don ptisiHuntj Polytrichum piliferum and 
natmMy Dicranum spuriumj Hypnum nigo-^ 
sum ;— on bare quartz, Grimmia recurvata^ 
Splachnum Froelichianum^ HypnUm ' mu^ 
rale, Bryum argenteum^ znA capillare ^-^^ 
on rocks of porphyry and granite, Cymno- 
stomiun Hedwigioy Grimmia cribrosaj cir^ 
rhatOj Trichostomum lanuginosum^ and ca^ 
nescens; — on calcareous rocks, Grimmia 
calcarea and Bidymodon cdpillaceus ; — on 
slate, Grimmia Sckisti and Barbula mnralis ; 
-—on gypseous soU, Gymnostomum curvu 
roitnmy Didymodbn capillaceus ;— on the 
sides of pit-coals, Funaria hygrometricay 
called xxa that account, by Lamarck, Char- 
bonni^re. P^al to an argillaceous soil, 
(but never occurring on the higher moun- 
tains, much less on alps,) are the different 
species of Piiascum, Gymnostomum ova^ 

Q turn. 
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turn, and now and then Funaria hygrome- 
trica. 

The Mosses grow most tuxuiiantly in 
morasses, especially in such as are sur- 
rounded by trees : in the northern countries 
these are quite replete with ditFereni species 
of Moss, which grow still more luxuriantly 
if ihe soil contain iron-ochre or marcasitc. 
These morasses seldom dry up endrely in 
summer, and are rarely frozen in winter, 
owing to their being covered with deep 
snow, and to ihc higher lemperature cauiied 
by the sulphur and asphaltum. Such soil 
fiiniishes turf and peat, a material for fuel 
which occurs only in northeni climates 
and in alpine tracts. In Sweden, and also 
in Canada, Germany, and Siberia, such 
peat- or turf-bogs are replete with Sphag- 
num obtusifotiutn, and acutifolium ; indeed 
they are almost entirely formed by these 
two Mosses, but harbour also the most 
beaudful Splachna : in Germany, Splachnum 
ampuliacMtin ; on the Alps, Splachnum 
miiioidex, Icime, vasculosum ; in Lapland 
and 
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and Russia, Splachnum hUeum and rubrunu 
Intermixed with the peat-moss (Sphagnum) 
are also found our Mnium palustre^ pseudo^ 
iriquetrumj Meesia uliginosa^ Hypnum 
adunoiMy cuspidaiufUj nitensy commuiatumy 
cordifoliumi in Sweden, the new Cinclidium 
stygtum ; and in Scotland, Grimmia nigrita^ 
Even the rivers, brooks and springs are 
favourite re^dences of several Mosses. All 
the species of Fontinalis occur in the clear 
waters of rivers and wells ; Fontinalis antu 

^ pyreiica is particularly partial to the proxi- 
mity of waterfalls ; it strikes its roots on 
the stones washed by the fall, and die vi- 
gour, of its vegetation appears to be propor- 
tionate to the violence with which the wa- 

' ters break around it. Other species, groyr^ 
ing exclusively in watery situations, or where 
diey are exposed to be inundated, are Hy- 
pnum Jluitans, Trichostomum aquaticum^ 
liixAv^foTUinalioideSy Gy mnostomum aqua* 
ticumy Dicranum acicutarcj pellucidum^ 
Hypnum ripariumy Bartramia fontana. 
It is a circumstance sufficiently wdl known, 

Q 2 that 
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thai innumerable Mosses inhabit the stemi 
and branchc-s of oM trees, and that the spe- 
cies of Orthotricliuin, Neck^ra, Leekea, 
Hypnuia, antl some olhera, particularly de- 
light ia these siiuauons, and may therefore 
be termed parasitical. Here, too, the Li- 
chens pcepan- the moold necesHiry for the 
vegetation of Mosses. 

Musses are cootented with a much lewer 
tempenittirc ajid ruugher clia'.atijs than inost 
oiher vegetables. The periods of their most 
vigorous grou'ih and propagation are the 
i VJtumn aad spring ; in low countries they 
UK fiCldoiD Qr never seen in tht; middle 
of suntmer, heat rather impeding their ve- 
getaltoD : ve, therefore, find theoi in far 
greater abundance and vigour hi alpine 
Fcgitins, which favour their growth too by 
the humidity cootiniially precipitated fro 
the air, and by the thin layer of light 
mould they afford tbem. la Germany and 
:$witzerland tb« steep rocks of the alps are 
clolh^ by Mosses from the height of 
SOUO to SiOQ itxt : but at this last etera- 



OF THT M0Stl9. ' 239 

tion they cease, either froih this eternal snow, 
or thkt the rbcks * are too naked to afford 
them nourishment. Lkhens only, eSpeCizMj 
tht Girophors, Vemicarue, Urceoi^^ and 
Isidia, are still met with whete no Mosses 
are any longer to be seen. The Mosses 
which continue at the highest elevation and 
disappear last are, Dicranuoi itrumifhrumj 
ijutalypta ciliata^ Polytrichum alpinumy 
Orimniia cirrhatn^ Trichostomum yiucfai- 
tarey with a few others. 

In the polar countries, where the soil 
never thaws more thaii for the depth of four 
hicbes,- Mosses and Lichens are the only ve- 
getable inhabitants ; an observation, the truth 
of which has been confirmed by the accounts 
of Stijef, who went, under the dir^ctiofis of 
Fallas, in 1771, to the coast of the Icy S^ 
The nojrtbem border of Siberia towards tht 
coast of that Sea is, for the width of dom<l 
hundred verses, an immensely extended mo^ 
rass, destitute of trees, wbere^ in the ftiiddk of 
summer^ tiu thaw never penecrate||nord Chan 
a ^an deep : here the whole soil is covered 

by 
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by Mosses, which thrive although their roots 
are only just above the eternal crust of ice, 
on which, even in summer, you can travel in 
sledges drawn by rein-deer, as far as the 
coast of the Icy Sea. In Spitzbergen, ac- 
cording to Martens, the rocks of schistus, 
rising out of the everlasting masses of ice, 
are thickly clothed with Mosses. In Green- 
land ihey constitute the most numerous class 
of vegetables : Crantz states, that, when 
seated on a rock there, he had counted about 
twenty species without rising from his scat. 

The northernmost Lapmarks of Sweden 
and Norway are the true native country of 
llic Mosses : and not long since, a young 
Swedish botanist, Wahlenberg, on his ex- 
tremely Uborious but interesting journey up 
to the coast of the Icy Sea, has reaped a very 
rich harvest of Mosses, among which are 
many species entirely new. The circum- 
stances are similar in North America; thf 
higher up to the north, the greater num- 
ber of Moij^s is to be found. According to 
Michauy, in Florida and Caiolina there are 
few. 
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few, in Pensylvania more, and most of all in 
the swamps and forests from Canada to 
Hudson's Bay. 

In the southern hemisphere also the Mosses 
j)articularly extend towards the pole. There 
are only fourteen species enumerated in 
Thunberg's* Flora Japonica, and all of these, 
with the exception of two, are common in 
Europe. But in Patagonia and Terra del 
Fuego almost the whole of the swampy soil 
is covered by Mosses. Dillenius received his 
most rare species from the former of those 
countries } and we know full well what great 
treasures, in this natural order, were brought 
from thence by Commerson : it is therefore a 
matter of regret that Forster, who speaks in 
high terms of the abundance of Mosses in 
Terra del Fuego, interested himself too little 
about them, and collected so few. 

Though the colder climates are particu- 
larly favourable to ^he Mosses, yet they are 
known to thrive even between the tropics, 
provided they find a proper place of growth 
on alps or in shady swamps. What a rich 

booty 



HISTQKV OF THB MOSSES. 

booty is Mosses fell under the observatiua 
of ibe excellent Swartz dunr;g his stiy in 
Jamaica and other West India i;land8 1 What 
» numljLr of new sprcics were brought by 
Coitimn'son from the Ma^caronhas, utd by 
Sonncrat from Madagascar ! Wc have ther&< 
fore ground to conjecture that even in Africa, 
wh'ich has hitherto furnished us with the 
smalk?;t number of Mosses, an incalculable 
host of new species may perhaps bo con- 
cealed from the eye of the botanisl, on those 
alps which are supposed to exist beneatl^ 
the equator, and arc laid down in our pre« 
sent maps under the appellation of tho 
Mountains of the Moon. 
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LETTER XVL 

STRUCTURE OF THE MOSSES. 

In describing the structure of these vege- 
tables, and deriving conclusions from it with 
regard to their oeconomy, I must first re« 
mark, that, as far as I have yet been able to 
observe, all their parts are composed of one 
original form only, viz. the cellular. Of 
spiral vessels I could never discover even 
the slightest trace, either in the stalk or any 
other part, though I have frequently and 
carefully subjected them to diflferent, even 
to the highest, powers of the microscope* 
In the stems of Polytrichum commune (the 
thickest we know of) we observe, in the. 
middle of a coat of cortical substance, a 
woody heart, which one might be inclined to 
think consisted of bundles of spural vessels ; 
but the microscope discovers in it nothing 
but straight tubes, like those of the liber. 

Neither 
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Neither could I ever observe any thing but 
compact bundles of eluiigaicd cells in ihe 
strongest ribc of the leaves. 

The want of spiral vessels is compensated 
by the softness, delicacy and ductility of the 
cellular texture ; and, indeed, in no other 
plants are the elegant, beautiful fonns of that 
texture so dielincily displayed as in the 
leaves of the Mosses and Hepaiicic. Nor 
dn I know if in any other plant the first 
origin and fonnatton of the cellular sxib- 
litance can be so distinctly observed, as in the 
natural order of Mosses. For this reason 1 
h&ve given a dravring of part of the youngest 
leaf of Fiinarii lui^rnmelrica (fig. 4^.). 
which sliows how the scarcely existing sim- 
ple and extremely delicate lamella is bor- 
dered on one side by minute pyramidal vesi- 
cles, and how the granulated precipitations 
from the vegetable juices closely arrange 
themselves at the lower part in squares, 
where some interstices are still visible : below 
it the empty spaces between the squares are 
ahcady filled up by those precipitations, and 
thub 
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thus the green parenchyma is formed ; while 
die septa already cohere in condnued lines, 
because the precipitated pardcles, more dose- 
ly crowded together, are in contact vnth 
each other in an uninterrupted series. The 
preparation from which this drawing is made, 
18 indeed very useful in demonstrating the 
commencement of the organization of the 
leaves. How much the examination of every 
other part of the Mosses will ultimately lead 
the observer to the existence of ya simpio^ ' 
cellular composition, we shall have an op* 
portunity of seeing hereafter. 

Let us Qow examine the separate parts of 
the Mosses, beginning with the roots. These 
are of nearly the same nature in all ; they 
are, without exception, fibrous, never pro- 
duce tubers or adopt a tap-shape, so com- 
mon in other vegetables. The power of 
elongation, which is striking in many of the 
perennial Mosses, does not so much belong 
to their roots as to the stalk and its creep- 
ing branches. The original roots decay in 
a short time, but new ones ar^ put forth in 

their 
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their stead. The estremides of th? fibres of 
the root are thickened, and furnished in 
most cases with a calyptra of a spongy tex- 
ture, like the fibrous roots of the Palms, 
[Ferns, and several aquatic plants. 

It is still uncertain whether any of the 
Mosses are annual and propagated by means 
of seeds only, as has been supposed to be 
the case in screral species of FhaECuin and 
pymnostomum. But in these the gemma:, 
which have been mislaken for anthers, drop 
09" and strike root, aJihough their stcmc do 
not possess the faculty of propagating by 
means of prolongation, which is possessed by 
the genemlity of Mosses in a remarkable de- 
gree, their stems and delicate branches pro- 
ducing roots from every part ihat comes in 
contact with (he ground, more especially 
from the axils. Tills is particularly observ- 
able in most species of Hypaum, Leslu.'a and 
Ncckeia. In some Mosses, even the extre- 
mities of the shoots and the points of the 
leaves put forth roots ; as in Hypnum /uccj^t, 
longinalnimt aiul Mnium cuspid^ium. In 
] the 
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the two last it is the rib of the leaf whidl 
gbes origiii IX) the new root ^ but in Hyp- 
mam bieeiUy whose leares are destitute of 
t3>8, the cdtular teatture itself is prolongated 
into fibrils of roots^. 

' fo may of the creeping Mosses, the ten- 
dency of the stalks to strike root is so great, 
that not unfrequently nearly the whole of it is 
tk)ihed with fibrils issuing firom all the a&ils 
of the leaves ; insomuch thsc the stalk appears 
fiDom dmce wooUy or tomeniose, as in Hyp 
nam ftUatuhcm J plumtmMiy velutinumj mu>- 
rtde^ eammatatvmjMA particularly in H. ta^ 
meni^ium^ <a native of St. Domingo, in £ef^ 
hea smbtiHsj and many others. 

. The staik is never wanting in Mosses, 
cxcepcv perhaps, in a few species of Phae- 
cam, sod in some measure in Buxbaumia 
apk/Jkf and E^hyscium foliasum. It is 
eidier simple or branched ; in ^icb latter 
case k divides mto rumi^rs of creeping 



* Hedw^ Fundamenti Hittor. Natural. Mutcor. frondoi. 
ToL i. p. 13. tabC f. %. 4. 

branches. 
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branches, which are very numerous in the 
species of Ilypnum, Leskea and MascbaIo> 
carpus. In several species these are often 
thickened at iheir extremities, from whence 
they put forth new shoots ; examples of 
which are found in Potytrychum communey 
Mnium atxpidatum, paiuslre^ Bartramia/on- 
tana and several others. 

The stem, bnmches and runners of Mosses 
are generally rounded, and become angular 
only when furnished with foliaceous sub- 
stance, as is the case in Mnium vndulalum. 
The surface of these pans is never observed 
to be hairy; in cases where they do not appear 
smooth, the roughness is caused by fibrils of 
the roots, or by remnants of decayed leaves, 
the midribs of which often remain adhering to 
the stalk. It is by these chaffy remains that 
ihe stalks, especially towards the lower pan, 
acquire a reddish hue, which is most fre- 
quently observed in the Mosses that inhabit 
swamps, such as m Mnium pa!astre, Splach- 
num ampullaceum, Sphs-griMm obtusifoihim, 
and also in Bartrarala Halleriana. 

All 
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All Mosses are furnished v^ith leaves : 
Buxbaumia aphylla seems, indeed, destitute 
of them, when bearing fruit, but at a more 
early period a number of awl-shaped leaves 
shoot up from the root, as has already been 
well observed and figured by Schmiedel (de 
Buxbaumia, tab. 1 , fig. 2—4). The diffe- 
rence in the form of the primary and sue* 
ceeding leaves of the Mosses is less consider-r 
able than in other plants. Young Mosses are 
sometimes found entangled with Confervas, 
particularly with C. frigida and arenarioj 
which latter has been erroneously taken by 
Hedwig for the cotyledons ; of which de- 
ception I shall speak more fully hereafter. 

It is rather a remarkable circumstance 
that we know of no Moss that is provided 
with petiolated leaves; these parts are in 
all sessile, and often stem-embracing : some- 
timeSy too, the foliaceous substance is de- 
current, as iti MniiJim tmdulatum. The 
leaves never drop joS at certain periods, but 
generally persisf till the stalks or branches 
tbemselv^ decay. They usually stand very 

close 
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dose together, and without order, round 
the stalk : m some, however, they are 
distichous, as in Ncckera ptnnata^ crhpOf 
Leskea complaitala, trichomanoides, Ilyp- 
tivm dentiailatum i or three- ranked, a« in 
Hypnum trifarium of Webt-r, Fontinalis 
ontipyTetka ; four-ranked, as in Hypnum 
tetragonum ; or five-ranked, as in Bryum 
sfjuarrasjim, Conosiomonorfl;cKm j or six- 
ranked, as in Hypnum iriqtieirum. 

The leaves of the Mosses are also con- 
stantly found simple > at least we do not 
know of any that are lobcd or pinnated, 
unless the delicate incisions al the enremi- 
* des of the lea\'es of Buxbautniayo/wia, and 
the distichous position of those of Gymno- 
atomum pennatuvtj of Dicranum bryoidesy 
adiantoides, and asplenioidei are to be con- 
sidered as so many exceptions. As no suc« 
culent or rounded leaves occur among the 
Ferns, so in the Mosses they are never seen 
to be otherwise than quite flat and thin, and 
are composed of the most regular cellular 
texture. For although those of Dicranum 
cygneum 
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cygneiim and Hypnum .trichophyUimj and 
of voMt' spedes of Qrimmia appear to the 
naked eye to be bristly, yet the microscope^ 
will prore them to be more of a lanceolate 
or linear shape; They are scarcely ever 
hairy : the only exceptions are those of Ma<» 
achaiocarpus hirtellus and Leskea cristata^ 
We find their lower surface rough to tfaie 
touch in Bartramia ^pharpcarpa. When^ 
as in Trichostomum taiiescefU^ they appeal 
of a whitish gray- colour, this is caused by 
Arfj scariose ^reds, the remains of the 
leaves deprived of their ceUuIar tezuire. At 
die base of the leaves of some (such as Hyp« 
nam akietmum and delicaiubm) are. found 
articulated hairs or succulent filaments, which 
are nothirig but the rudiments of the fibres 
of roots; The leaves of Mosses are as often 
with libs as without ; their margin is as 
commoniy endre as serrate, or dentated, and 
is seldbm ciliated. In Neckera hgpncMes the 
midrib 43^ the leaf divides i^ the particular 
form <)f a foiil:, continued quite up to the 
point. WheVe there are teeth or serratures, 

R these 
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these aie generally observed towards the 
■point, and are often only visible when highly 

f Wgnificd. 

The interior structure of these leaves is 
cry simple : a loose cellular texture between 

' two lamcltx, the pores of which are almost 
invisible, is all that we can discover even by 
tbe assistance of the most powerful micro- 
scopes. The epidermis displays none of 
'those beautifully organized absorbing porea, 
which are observed on the fronds of the 
Ferns ; these even disappear in the species 
©f Trichomanesand Hymenophylluin, which 
likewise show a natural affinity lo the Mosses 
in some other respects. This epidermis, both 
in. tbe Ferns just mentioned and in Mosses, 
m 80 very delicate, that it is scarcely possible 
to detach it from the parenchymatous sub- 
ttance below : but on placing a fresh seg' 
ment of a leaf under water, it is easily seai 
that the fluid enters it at all points, though 
the pores elude the sight of the observer, 
fig. 4S exhibits to you the delicate nature of 
the precipitates in tbe very commencement 
... i of 



STRUCTURE GOP THB MOSSES. 24S 

of bemg organized into four-sided cells; 
and the same phsenomenon you may observe 
in almost all t^e young leaves of Mosses. 
This, as it were, sieve-like texture of the 
kaves of die Mones is the caun of thdr 
being soaked with so much facility when dry ; 
and, indeed, Tifichostomum liamigmomn^^ 
fiiulHilarttra/ti, aiid many others, on thdr 
xap^ part being merely immersed in wattr, 
will become in appearance as iresh as though 
diey were in full vegetation. In other plants^ 
the epidarmis of which is furnished with re^* 
gulaiiy cn-ganized apertures, this cannot be 
efikted. r 

' The form of (be leaves of Mosses fre- 
quently diffeca according^ to the different 
parts to which they are.a^ed« Those that 
surround the gemmae and buds are broader^ 
or longer, or are extenuated into hairs, as is 
partkolfurly staking in the q>ecies of Hy# 
pnum, €if whichmore shall be saidinits pro* 
perjpia€«^ . 
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ORGANS OP PROPAGATION OF THE MOSSES. 

The credit of having first illusiratcd the ob- 
scure physiology of the fructification of the 
Mosses, is due to Peter Antony Micheli. 
He ebsetYcd in more than tliirty species the 
chib-shaped bodies, intcnnixed with succu< 
lent filaments (fig, 44, 45, c), noticing at 
the same time that those Mosses, which arc 
fotmhcd oaly with such bodies in buds «r 
little stars, generally bear no fruit, and 
hence Appear to be m^ plaita, (Michclf, 
Genem Plantar. t»b. 59, A. B. F.) He 
likewise observed other bitobbed bodle* 
{fig. 46.) either on the ptnnts (tf the. leaves; 
DT on particiilar stalks (tab. 59; D. T.)t 
they also did not ^ipear tb bMr firuks ; 'but 
he found these to make their appeacaiw< 
in such places as were occupied by pisdls 
(fig. 47.)» which he represented very correctly 
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at fig. E. of the same plate. ^ Micheli's 
TTOfk was published at Florence in 1729. 

Neither Dillenins, nor Linnanis, trho in 
general was no great advocate for mtcrosco- 
pica! investigation, made any further pro- 
gress in this interesting pursuit; and the 
htter even dented so wide from the truth, 
as to take the capsules for anthers, and the 
stellated expansions of the leaves for the fe- 
male organs. In this he followed Dillenius, 
who had, however, expressed himself with 
more caution (Hist. Muse. p. 229.). 

From the time df Micheli to that of Hed- 
wig, Schmiedel alone observed the above 
club-shaped bodies and knob-shaped sexual 
organs, in Buxbaumia and Tetraphis, and 
he mistook them for buds. In this he was 
ako followed by Koelreuter. Other bo* 
tanists, as Hill, Schreber, &c., though sen- 
sible of Unnaeus's error respecting the cap- 
sules of Mosses, fell into another, by look- 
ing for the male organs either in the calyptra, 
or in the succulent filaments that surround 

the pistils (fig. 47.)* 

My 
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My late friend, John Hedwig, was the 

first who, following the toolslepsof Micbell, 

explored the secrets ot nature in the fnicli- 

fication of Mosses, with the most laudable 

zeal and a penetration peculiar to himself. 

I Jt b indeed wonderful to see the success tlut 

attended the researches of this naturalist in 

^ ihe discovery of these organs in the most 

I idelicate Mosses, even in a dried state. 

These minute parts arc ofii-n not to be 
found without great difficulty J much depend- 
ing on the season of the year ; the young 
buds and fruit will for the most part be 
sought for in vain both in the parching heat 
of summer, and in the intense frost of win- 
ter; but are readily found in spring, after 
the earth is unbound by the (haw, and in 
autumn, during the frequent rains and fogs 
of the season. But in swamps, uid on the 
northern side of mountains, as on Mount 
Brocken, afi attentive observer may often 
find them even in the midst of summer. 
There is some difference also in this respect 
in different genera and species : the young 
fruit 
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fruit is more difficultly discovered when 
concealed within buds, as in the species of 
Hypniim, Leskea and Neckera, tha^ when 
seen in disk* or star-shaped expansions, and 
sometimes even suniounded by differently 
coloured leaves, as is the case in Poly trichum, 
Funaria, Mnium, Gymnostomum, Splad^ 
num ; or when appearing in pedicled heads, 
as in Tetraphis, Sphagnum, Mnium (Oidro^ 
gynumy and some others. 

With regard to the gemmse (^Kitospery^ 
Keime\ organs calculated for the propaga- 
tion of the Mosses, we have to observe, that 
though they are usually distinct from the 
young fruits, dther on the same or on two 
diJBferent plants, yet there are several genera 
and species, such as Bartraniia, Didymodon^ 
Mnium crudum and cuspidatum, in which 
they are disposed close to each other, so thai 
the gemmsB are surrounded by the pistils 
(fig. 47), or vice versa. In others, especi-> 
ally in most ^cies of Mnium, we find in 
one instance merely gemmse, in another 
youqg fruits only, and again both parts 

imited. 
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onited. It appears, indeed, that Naiurr does 
not in this respect strictly follow any parti- 
cular law. Nor is it allugcther an utiu&ual 
occurrence among the phxnogamoiis pknts, 
that bulbs and tubers arc intermixed with 
the young fruit, as it> the case in Allium 
Scorodoliramm and others. 

In casc^ where the ({tsninis and pistib or 
young fruits are separate in the same ]>Iaur, 
they are either placed horizontally near each 
other on proper pedicles, as in souio speciis 
of Spiachnuin, and in Funaria; or ibe 
gemmae are situate in the axils of the leaves, 
while the pistils aro inserted <»i the extremi- 
ties of the branches, as in Barbula and Phas- 
cuni~; or they both appear at the dp of the 
branches, as in Folytrichum ; or both close 
to each other in the axils of the leaves, as in 
Orthotrichum sirialum. 

The nature of those parts in which the 
gemmae are formed, and which envelop 
them, is various ; they have often the shape 
of buds, and in this case are usually situate 
in the axils of the leaves. In order to disdn> 
guish 
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gtibh these from the common leaf-buds, it is 
necessary to have tecoarse to the tnagntfy- 
ingj'giass, which will show the former to bfe 
thicker and more opaque, as may be 6b- 
oerved ' in Barbula fiiraHs with the naked 
eye. The best mode of examining them is 
carefully to detach' the exterior leaves of the 
bud by means of a lancet^ when the gemma 
itself may be conveniently viewed with a 
cpmmoa lens. ' These gemmse, usually si- 
tuated in the axils of the leaves, are for the 
greatest part sessile ; though there are a 
few examples of their being supported by 
very short pedicles, as in Orthotrichum stru 
atum and Timmia megapolitana. 

Those- gemmae that he found entirely en- 
veloped in the closed leaflets of these buds, 
Hedwig called capitated, or head-shaped ; 
he applies, however, the same appellation to 
pthers supported by proper pedicles, and 
which to kini appeared to conast of mere 
grams of pollen (fig. 46)* For my own 
part, I consider the distinction between half 
opened and quite closea buds as very unim«> 

portant. 
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porcant, and am of opinion that the hod* 
shaped bodies (fig. 40.) found in Tetraphis 
peliundn, Mniuiii androgynum. Sphagnum 
oilunifvlinm aiid some olher Mosses, are or- 
gans the use of which remains still to be 
ascertained. In most species of Junger* 
inannia such pedicled heads or clubs are so 
extraordinarily frequent, that some, (as Jun- 
genn. (•t/ssacea*, replans^ &c.) when ex- 
amined in the month of November, are seen 
to be almost covered by (hem. But exactly 
the same kind of grains are likewise found 
in the pedicled heads of the Mosses. In the 
Jungermanniie they are often situated on the 
points of the leaves, and turn to a brown 
colour, as I shall show you at another op- 
portunity ; but with regard to the Mosses, 
nothing similar has been observed, except 
by Micheii, who (Nov. Gen. Plantar, lab. 59, 
fig. 3.) has a ** Muscus alpinus, viticulit 
iongis,/oliis acutis^ hamosis et unatn partem 
tpeclanlibus" whose upper leaves are fur- 

• FiK-4C, cihibiciiignicbapcdklfdhndordub. uiakn 
fton Ihi* ipMML 

3 Dtthed 
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With these heads or club-shaped bo 
dies* No botanist appears to have deter^ 
mined this Moss since Micheli. 

With respect to the question^ whedier 
those granular heads or knobs are to be 
considered as real anthers, my observatiom 
have not enabled me to answer it in. the 
affirmative. Hedwig thought them to be 
such ; and, indeed, if they were to be re- 
garded asjgemmse, it would seem contrary to 
all analogy to find these on the points of the 
leaves and stalks, and even supported by 
pedicles, by which they are entirely separated 
from the branches of the plant 

Against Hedwig's opinion are the obseT'- 
vationsof Vaillant, Dillenius, and Haller, re* 
ladve to the pedicled bodies on those disks of 
Mniumpa/ti^^re which are described as male 
flowers by Hedwig. According to the ac- 
counts given separately by these three natoi- 
xalists, each of the disks which, according 
to Micheli, contain the florets, produce pe- 
diiiled bodies, the tips of which dissolve into 
a powdery subst^pc^, Di)leniu8 confesses 

that 
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tiat be had not made these observations - 
with all Um care they rcquircJ. Hallcr d» 
scribes them in Mnium palustre, as spongy 
pulverulent clubs, and adJs, thar, examined 
more closely, (hey are seen to consist of 
small leafy rosules. If we lake those bo* 
dies for anthers, it is difficult to conceive 
why they comlanily drop off a long time 
before the appearance of the pistils. This 
subject is, however, still in want of accurate 
investigatjoa, as is the observation of Ilaller, 
(Sdrp. Hclvct. n. J 853.) that the same btv 
dies in Tetraphis fidludda are transformed 
into smalt leafy rosulest which he found to 
be the case in a specimen gathered in the 
neighbourhood of Bex. 

I think that 1 have myself made a similar 
observation in Dicranum sciuroidei. This 
moss, as is well known, bears gemma: in ax- 
illary buds, and seldom produces fruit ; but 
in very old and close forests, especially in 
the Hartz mountains, I have discovered on 
its leaves, and on their margins, dust-like 
grains, which gave them a curled appear- 
6 ance. 
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ahce, and teemed to contain a subtile powder 
etmilar to that observed at the points of the 
Jeayes of thef Jungennanniss. In the axils of 
the leaves of Mnium ann^tinum small buds 
occur, vfakh, without being sexual organs, 
contain minute grains exactly siimlan (Hed^ 
pig..Spec. Muse. Frond, tab. 43, f. 7, a a«) ^ 
Lastly^ we find on Mosses discoid or 
Stellated expansions, more stiikis^g to the 
eye than odier parts, espedatty when the en^ 
vdopingtleaflets are of a diflferent colour. A 
^wing of isuch a small star, taken front 
Funaiia hfg^ometrica^ in *which they are to 
be observed throughout the autumn till th^ 
middle of winter, you may see at fig. 45. 
Nor are these forms unusual in the ge» 
nera Polytrichum, Mnium, Gymnostomum, 



In dissecting these expansions of the 
Mosses, you are first of all to remove the 
enveloping leaflets, which, in most of them, 
are perfectly distinct from the other leaves t 
in Gymnostomum Hedwigia they are very 
long, with points gray and ciliated i in 

Gymnost. 
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Gymnost. arjuatiatm they are cordate, while 
those of the stem an* lanceolate ; in Poiy- 
trichuni hercynicum tbe.y are vcniricose^ 
broadiT and smaller than those of the stem ; 
and in Dicranum crhpum we even find two 
differently formed enveloping leaflets, the 
outer ones being long, narrow and subulate^ 
vhile the inner arc bluiil and elliptical. 

Having taken away the enveloping leaf- 
lets, you discover follicles or clubshapcd bo- 
dies, generally intermixed with succulent 
filaments. The former are either Bcssilci 
such as we see them in Barbula mralis, 
(fig. 440) w^ i^ Funaria kygrometrica 
(fijt- 4J.) ; or furnished with short pedicles, 
which are rather longer in Orthotrichum 
striatum than in other Mosses. The fol- 
licles are observed of different shapes at 
different periods; they are at first quite 
dense and nearly opaque, as they appear 
in fig. 44 : some time after a granulated 
substance shows itself within tfaetn, the upper 
part becomes more or less empty, and 
they discharge their granulated contents, 
espe- 
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e^iedally if at this time of their perfect ma^ 
turityi dief are immersed in •water: ? they 
now-put on a darker ooloor/ and the d^lir 

sunouiding them* l)eeome8 
l. (Fig. 45, «. and Fig. *7*^) 
The dub-shaped bpdKes themselves are 
asmmnded by, or intermixed with, succn-^ 
lient filaments. These are the same organs 
thai are seen in the axils of the leaves, and 
coDsdtutetlie first rudiments of the roots; 
anA afai the same with those which, on the 
surfice of the calyptra, appoor in the sbap< 
of ardcuhted hairs. The succulent ^fila* 
meofes fare generally joinitod, at they a^sptar 
in*i%. 44; 45, 47i and they seem to be 
without jdnts only in Hypnum luridum^ 
Miftchalocarpus fidgms^ and Dtcrannni 
(uplenioidesy spurium and sirwniferum. The 
above figures a|so exhibit the usual shapes of 
diese filaments ; they are etcher quite oar*- 
row and filiform (fig. 47*), or somewhat 
tUckened at the extremity, diort-jointed,' 
and filled ^th a fine granulated sid)stanee 
(fig. 44.), or club-^bapedf being fiimishe4 

with 
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with aronnd protuberance llic inp. The«Qc* 
culent iibinu'tits arc found in v;ist numbers, 
i\M only among and arcaiod the club-thoped 
bodies, but also about the pistils; insomc, 
however, they sewn to be wanting, as In 
Gytnnostomuro cuniraslrum, Encilypia 
vulgaris, Grimmia apacarfiot Dicranum 
puivinatvm, Onfaolrichom crM^um and stri. 
aOan. In cases where lliey arc prewnt, they 
remain as long ns the ciub-shaped budica 
and pistils, and arc often still obscrviible 
long after these have futtilted their functions. 
Of what use in the txconomy of Mosses 
dw club-shaped bodies are, is a difficult <iues* 
rion, that we will nrxi ci.nsiJer. They lUficr 
from the anthers in other vegetables both in 
having a more delicate structure,' and in that 
they do not contain any distinct globules of 
pollen, but merely an unorganized pulveru- 
lent matter, seen by Hedwig to explode un- 
derwater with elasticity. However, as they 
make their appearance a sliort time before 
the evolution of the Iruit, and arein many go* 
nera situated promiscuously with the pistils ; 



4 



as diey biecome flaccid and empty as acxm as 
theovaric^ begin tovnlarge; and as there is 
no otiber organ known* to which we can 
wtdi .eqaal degree of probiinlity ascribe the 
function :af inipregnation9'^-4x>tani8ts could 
hardly avoid adopting, or at least acknow* 
ladging the probability of ^ed wig's opinion^ 
that these bodies were real anthers. 

In later times, however, several objectbns 
have been xaised agamst this hypothesi^^ 
which has met with a powerful antagonkt 
in die celebrated Gasrtnen This botanist^ 
whea treating on this subject in the intro- 
duction CO his classical work on fruits and 
seeds, maintains the improbability, that the 
fructifying principle of these supposed an- 
thers should operate on the pistils at so 
considerable a distance ; it being wdl known 
that, in most Mosses, the club-shaped bodies 
are found on ditferent plants froni tfaost 
that bear fruit. But this objectioa bkM beetf 
attempted to be removed by stating^ that ia 
many genera both these oi^ns are inter- 
mixed ; tha^.when they are separate on the 

$ same 
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same plant, as in Timmia and Splachnum, 
they trc not at any great distance from each 
other; and that, when produced on distinct 
plants, as in Neckera, Lefikea, and Hypnum, 
these grow crowded together in such num- 
bers, that female plants can scarcely be 
found without male ones in their immediate 
neighbourhood. This is very evident in 
HypDum cuxpidaium, prtelonf^viy atpressi- 
formey lutescetis^ and in other common 
Mosses. On the other hand, it may be 
iieen that Mosses often remain steril, because 
the plants are alt either male or female, 
without an admixture of the other sex in 
their neighbourhood, as frequently occure in 
Hyptium rugoium, abietinunij Dicnnum 
sciuroidef,. 

The objcctionR to the theory of impreg- 
nation by means of the club-shaped bodies, 
when these are found on distinct stems, may 
be weakened also by the observation that it 
is common to all the plams of the class 
Cryptogamia to be impregnated from a di- 
staace, and that often the gentlest breeze is 
sufficient 
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sufficient to assist in the accomplishment of 
that pparation. Thus these bodies, if they 
be real anthers, need not the aid of insects ; 
nor, indeed, is it to be supposed that the suc- 
culent filaments are nectaries, as has been 
diought by some, since no trace of honeys 
Of of insect in pursuit of it, has ever been 
discovered in the flowers of Mosses. I 
must not, however, omit mentioning an ob- 
servation that I have had several opportuni* 
ties of making in Barbula unguiculaia :■ in 
the autumn, within the young shoots con- 
taining the male flower-buds, a number of 
animals, j>erfecdy resembling the Vibriones 
of paste and yinegar, are fiiequently found. 
Though I do not conader these animalcules 
as instruments of fructification, I have a great 
desire to know whether, and in what man- 
ner, they are connected with the oeconomy 
of the vegetable : for it would be remark- 
able, even if they are to be reckoned as the 
enemies of this little plant, since no Moss 
has been hitherto observed to be liable to 
be attacked by insects or worms. 

s 3 One 
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Oqc of the strongest objections againsi 

Hedwig's theory is, ihaX ihc buJs, in which 

many of the Mosses bear the club-shaped 

bodies, are entirely closed, whence it is in- 

L.^plicabk- how the fruclifying matter can 

lind ics way from them to the distant pistils. 

Hedwig, indeed, states that tlie buds expand 

at certain times; but certainly this cannot 

be said of several genera, such as Hypnum, 

L Leskea, Neckera, Maschalocarpus, in wMch 

L they remain perfectly closed, whether they 

I'Couiaia Hedwig's supposed aethers, or pk' 

Though I have formerly been a zealous 
advocate for Hwlwig's theory of the fructi- 
fication of Mosses, it has nevertheless ap- 
peared to me an insurmountable objection, 
that the supposed anthers can again produce 
buds and strike roots; which is certainly the 
case with regard to the disks of Polylrichum 
commune, Bartramia fontana, Mnium pa- 
lustre, undulalum^ ■cuipidatamy punctatum^ 
and with those of Barbula niralis. la 
Bryum argenteum we see the buds con- 
taining 
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tainin^ the supposed anthers, constasidy drop 
off, strike root, and ^produce new- pianlsB: 
this I have observed myself times jouit ^ of 
number. StUl more in point is the experin 
ment first made by David Meese, of sawing 
the steUuias of Polytrichmn commune^ qod^ 
tainii^ merely club-shaped bodies ^ when he 
found that plants. came. up,, which in .their 
turn produced, fruit ^. Anoc&er exoeUmt 
naldraitst. Dr. Roth, haa snac|e'^ifiiiilaf <Sb- 
ierxations with regard to H^^ritusx squofiv^ 
sum jKiid Bryam argenieumi .^/ \^ i : i*. ; • 
. . ^Htdmig proceeded \kpon thefsneconceived 
jyinihAy ^ riiat in. att cryptogamouB,; as. in 
phacndgamQUfi-plamBj dierk imjbttkfcssaadhf 
be>&UDd,tWD.i^iact organs if friictiiicfu 
tiooL'-.f^his. |irej«u&e (for. as soch we must 
vipwit^iiinpa^es^upoflrnaturi^alawy whicls 
huAian 0*60800 .bar established' upem analogy 
o«i§^i without the prdof of :a. satisfisictory in* 
dMctioiau Vie faa^e alr^yiSeeo tHat in the 
Finm fruit is formed ^ibitfaotit anthers^ of 
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which we shall hereafter have a more strik- 
ing example in ihe Lichens. It is therefore 
I pot improbable but that the Mosses are Uko- 
L wise without anthers, the structure of their 
I leaves being alone sufBcivnt to free their 
I jaiccii of all oxygen,tand thus suffer the car- 
\ tkin and hydrogen, the chemical agents in 
lie first formation of the fruit, to enter into 
U combination for this purpose. 

It ts more probable, therefore, that these 
' Bupposedanthersaremere gemma:, produced 
by the superabundance of the juices, and 
bence surrounded by succulent filaments. 
n was defcDded^ 
nd has been p 
by Roth. It explains a durcumstance often 
observed, viz. that Mosses which produce 
a plentiful crop of gemmz (such as Hyp- 
num abiethmm and Dicnmum tduroidet) 
seI(!om bear friLt; their nutritious juices 
being all expended in the formation of 
gemnuc It is only in situations where the- 
soil is particulaHy good, and the air very 
moist, that they can produce both buds and 
fruit 
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fruit together. The case is exactly the same 
with other bulbifierous plants ; the more the 
crop of bulbs multiplies^ the fewer seeds 
arrive at maturity. Having' Mnium undu^ 
kuum growing in great quantity^ on the 
northern sk^ of a hiU^ dose to my house, 
I had frequent opportumties of seeing the 
Hedwigbn anthers continually mixed with 
the rudimems of the fruit of that Moss ; 
but I'have never seen the latter increase. If 
the above bodies really deserved the appella* 
tioQ of anthers, why are they never seen 
to impregnate the surrounding germens i 
There is no difficulty in accounting for this 
drcnmstancey if we consider these parts as 
gemnue ; the Moss in question, continually 
putting forth new dioots, and the soil in 
which it stands, being too deficient in mois- 
ture, is unequal to the performance of both 
these functions. Immediately behind my 
dwelling-house grows Brium turbinatum^ in 
which I have never been able to discover the 
Hedw^ian anthers ij yet it bears perfect fruit 
and seeds. And what is more, in Splach- 

num 
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mpullaceitm I ha*« often observed, 
• disks with rudiments of young fruit 
; abonive, whenever, according lo Hed- 
S exprH'ssion, they are hcrmaphivUilica], 
i#^i is tu xVf, u soon US- gcmmsc (the dub- 
Frinped bndfps) stand intermixed with the ru- 
diiticntP of the young ftnii ; these beiufr dci. 
pnved 4>y the former of their nourishment, 
NeartlwBf, however, we see buds that Me 
wiihoui club shaped bodies, and whose ova- 
ri«5 {trrive at roaturltjl. Wivai can ibis be 
R>concil«i with Vledwig's theory ?-— But it is 
limo' to proceed to tbc young fruils tlicm* 
ielres.' -i . '^i "il-^t;:... l 

' The young firuire apcat first enclosed in 
l^ntievB ofreo ditfercfit trom the teayesof tb^ 
6lfem :' they arfrin the Shape' of stan orrosc^ 
raMniiim ; in thac of. a tUDicated .'bulb in 
Punana. fan-genei^L the^ uc.'looger and 
rm ilut'inio & fin^ point than, the btheisj 
as is the case in GymnostoDiiun Hedmiguii 
h^^m pdlttdosa-, ^fiechen. unduUttk,\pdt* 
naU, HypQum reeognitum and felutiriaaki 
Some^iines, however^these flower-^vebping 
leaves 
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\0aM8 am micb: broader ifaan those of the 
^em,iiilsil|}C)JBfini:^ omlii^w Ledoca 

terg»ift>ii|i ' H y pi a to ^ iMMiiBum, and .in 
N«d»nd>tt^f7ite^ cauline 

ltMMl^^r«tMttf«'p^andini£aitiaI^ convahttd 
and^^fbinc^iUs: ^idflfrd)rniieyi;!einbrace'iittid 
jjitckMcIi^ ' ttke cb/'ipaiif <sheath8. If the 
ei|vilfale'4esMfl( Are reAected or/ bent tovar3s 
00^ lide^^ tbe*€BTelopmg^ latve^ stand ereot, 
as ikl-H]ffmudk tmsiTmium^ aduncum^ JUici- 
7mi^^ liaUM^f bat, ofL Ai9 other faand^ in 
¥i ^idti i<i(mgifmtrimi\ abd? Mr^btdim the 
fnii^tttMsvart ^rbfleciediiand.^t^ cauliiio 
hftlSi!^y^'ij9ai\j^ i^ entice^ 

Urt ifal P A#<pmli0e 'kayis: aotoothed; w^nt 

'' ^T^y^ngi Aiiiiiiiiaff; idnvejoped! iirtlicte 
k^€iir,'?^:4d4sc!f icofend togdditry.iui4: pami 
e^tt^VtfciMmteip the geniisMniunh It 
rS%i ^bfa fa CD s tt ga o(rT.<%iB»6afonxuin Jt^'i^^ 
M^<^«lQnft^'tfa•l -we: fidd: !a;iSo^tBi7 crvar^^ 
¥bf(JCfalP«)o^ fiaity ,ho)«revei^ ooly onr of all 
cMv ^tKltbmui becomes^ febdle; 19 which 
.1 case 
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case it swells and is protruded ; the others 
remaining in their imperfect state till they 
drop off, when the capsule has arrived at 
maturity. We have only a few instances of 
several ovaries in the same flower becoming 
fertile, as in Dicranum muliUeium, Polytri- 
chum undidatum and Mnium cmpidatitm. 

If we attend to the gradual development 
of the fruit, we first find an oblong body, 
the ovary (fig. 47, a.)» terminating in a style. 
This latter part is of a very delicate struc- 
ture : its interior is perforated by a longi- 
tudinal canal, which gives out on both sides 
minute transversal branches, by means of 
which it communicates with the external 
surface. The extremity of the style b either 
furnished with a simple aperture, or with two 
distinct horns, which might be considered 
as stigmas, bat more probably serve for 
the excretion of the superfluous humours, 
(fig. 47 b.) These pistils are entirely sur- 
rounded by succulent filaments, which, 
however, are for the greatest part only 
filifbrni, and do not exhibit such a variety 
of 
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of form as the same parts when surround- 
tng the gemmse. 

In progress of dme the ovary swells, and 
its external membrane becomes ventricose, 
loosing by degrees its cohesion with that 
oigan^ till at last it is only connected with 
it at the upper part ; the central channel of 
the style is obliterated, and the ovary at 
young fruit is gradually raised within this 
integument. Thus you see (fig. 48.) in 
Encalypta vulgaris the bell-shaped extaior 
integument of the ovary still fixed at the base 
of the proper peduncle of the latter, tennju 
aaled by the style ; and the ^eddish :pedttn« 
de is faintly to be seendirough it* Now 
when this lattAr conies to be elongat^ the 
4el]cate integument : lyust necessarily sepa* 
rate at its lower mso^in, and be elevated 
along with the capsule^ to which it becomes 
the calffptra. 

The calypira of the Mosses, therefore, 
was originally the external, loose, organized 
integoment of the ovary, though at the tim^ 
when the capsule rises and arrives at matut 



ORGANB at •WRtXtAfHnTiav 

riiVt it becoiuM a ihln ecariosL' membrane. 

Uniil the ecods are camplelely ripr, ttw 

ealypfra coheres wiih the upper part ofthe 

fapsule ; □! which pcricnl, ar, in some cases; 

i liille fooner, i( drops off. The obvbua 

, dse of it >9"thc protecti(3n uf the capsule, 

[ patticutarly of 'as upper more delicalcly con- 

I 0[rucied part ; whcnc«, when prematurely 

I off, the seeds are prcvciKOd from zr- 

(■.HVing Ht perfect maiurity. 

! ^' This'calyptrt is found' in all th*" Mow;« 

I'WSlli-^iit excfptioti? for though Dilleniiw 

I ^te»; Muscor.'p. 9*i. 951.) tiaf itenied in 

!Uc^[ti^|iba{gtKim and Phucufn, can^ 

ftir*xarfintili<1iil p*i«vw that, h(>*t'V*r d«ri. 

w:iS'*fltk"f"^*«ed G«!by'8ehrebor withilp^ 
^Wa''tfc'Phiis^urt.-''iy«it can kyno means 
Ifefw*^ 'as/i* ehM*ae?emfr;diili»piish. the 
Mosses from the Hepaticje, siiMWtljiD latter; 
eg6epl''^rargi«ufei -we '■lilt3eww--<iiniished 

teft;:- ■ ■ ' -'•■'■-- ■ - -■■'■■ 

"■TR^'caypkra "is gt»«T»lJy isinooih^ but is 

WMfy'inf- the genets Orihotifichum, Polytri- 
,()>T chum. 
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chum, Maschalocarpus ; these hairs, how- 
ever, are nothing else but succulent fila- 
ments, which, at first surrounding the ovaries 
in great numbers, rise together with the ex- 
terior integument of the latter ; whence we 
find them more or les» articulated. In Poly- 
trichum the hairs serve the same purpose at 
the calyptra itself, which part in this genus 
18 ^ very small, and almost concealed by 
them. 

From what has been said, it appears that 
Schmiedel was wrong in comparing the ca- 
lyptra of the Mosses to the corolla of other 
plants. It is developed at the time when the 
ovary begins to enlarge, and remains until 
perfect maturity of the fruit : hence it may 
much better be compared to the loose inte- 
guments of the fruit in phaenogamous plants. 
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ON THE FaOIT OF THE MOSSES, 

In the definition of the Mosses, it has been 
already observed, that their fruit is, without 
exception, a capsule opening at the top, by 
which character especially they are disiin- 
guished from the Hepaiicx. In order to 
subject th« fruit lo a more accurate examt- 
mition, we begin with its peduncle. 

The capsules are scarcely ewt sesale : 
in Hiphysdnmf oliosttin, the genus Phascum, 
Keckera diiticha znA^liformis the pedimde 
is indeed very short, but cannot be said to 
be entirely wanting : in others, such as Tim- 
nia longimia, Splachnum luteum and tu- 
brum, it is very long. 

This part takes its origin, according to 

the different situation of the fruit, dther 

irom the axils of the leaves, or from the 

extreinity or base of the branches. The 

first 
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first tttuatioix is commiEm to almost all the 
species of Hyphum, Leskea and Neckera ; 
the second to those of Mnium, Schistostega 
and Splachnum ; and the third to Hypnum 
spiniforme and Dicranum taxifolium* It 
does noCy however, follow that the peduncle 
should/tlways be in the bame relative situa« 
tion as the young fruit ; the growth of the 
plant often eflFectmg some changes in this 
respect: thus if, in the genus Gymnosto* 
mum and Dicianum, the young fruit ap* 
pears at the extremity of the branches, the 
peduncles are often found in the axils; the 
prolongation of the branches, by the further 
growdi of the Moss, making that point late- 
ral which was before terminal. 

The peduncle is constamly round, and 
quite naked : Leskea cristata^ a native of 
the South Sea islands, furnishing perhaps the 
only instance of a hairy one; it is rather 
rough, w at least beset with small promi« 
nent poppts in Hypnum pr^thngum^ ruiih 
bulum and buescem^ in Leskea stritia and 
involvens. 

This 
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This part in most Mosses has a vertical 
directioa, though it gcnt;rally bemls when 
the capsule arrives at maturity. In several 
species tliia currature is made use of as a 
distinguishing character, as in Phascum cur* 
ficollum, Grimaa3p[(is;iopm, Dicranum/iiti. 
vinatum, Hypnum arciiatum, Bryum ZierH^ 
Dicranum a/^neumy Lesliea criUata. In 
some others the peduncles are bent in va- 
rious' direciions, as in DiLranum jffxuwuni 
and fragile. In the genera Barbula and 
Fuiiaria they are observed to be somelimct 
hygrometrical, twisting up on the application 
fpi mr^^ure, and untwistiog again on be- 
coming tlrv. In some of our Leskea! (a» 
L. po/'/antkoSy suhtUis and paludosa) they 
are persistent after the capsules are long pe- 
fished and dropped otl'. 

With regard to the capsule itself, it is 
either attached immediately to its peduncle, 
or, by means of an intervening apophysity 
which is either short and truncate, as ui the 
^Dus Polytrichum and some species of Di- 
craiium, 'and, inilccd, in Dicranum lirens, 

fig- 
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fig« 49, a^ ii; forms a kind of protuberance 
not observed by Hedwig") ; or it is extended 
into a long neck, as in Pohlia elongata:^ 
(fig. 50.) J and in Bryura long ico Hum of 
Swartz (fig. 65.^*; nay, in some sped^sof 
Splachnum, this part . exhibits a receptacle 
larger than the capsule itself, or an uncom*^ 
mohiy beautiful umbrella, as in Splachnum 
rubnim (fig. 51.). 

The capsule is usually rounded, but in 
some species of Poly trichum becomes an- 
gular. At the more advanced periods of 
maturity it is often striated, as in Grimmia 
slriaia; Orthotfichum striatum, and Hvp- 
Tium arcuatum. Its form may be said to 
be eiiljer globular, cylindrical, pear- or egg- 
^hstped. 

The sides of the capsule consist, of t\^d 
membranes, a solid exterior, and a delicate 
transparent interior one. In some Mosses^ 
the exterior of those membranes only is pro- 
longated into > the teeth of xhe peristbnlc, as 
in Tetraphis (fig. 52.) and Conostomum 
(tig. 53.) ; in others only the interior one, 

T as 
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IS in Dtphyscium (fig. 69.) and BarbuU 
(6g. 54-) i and hi others, again, both these 
membranes appear in a double row of teeth 
at the mouth, as is the case in Orthotri- 
chum (fig. 55.) and Hypnum (fig. 5ti.). 
Not unfrequently the mouth of the capsule 
is entirely destilute of teeth, as in Gymno- 
stonmm and Sphagnum. In Phascuin there 
is a total want of a mouth, properly so 
called, the whole capsule bursting irregu- 
larly towards the top. 

The form of the mouth of the capsule is 
of the greatest consequence in afibrding cha- 
racteristic marks, being not onl]r conslaiuly 
similar in the same species, but also scarcely 
varying in any assemblage of related species: 
hence it was a happy idea of the late Hedwig, 
to pay particular attention to the formation 
of this part in his classification of the 
Mosses i though it cannot be denied that 
the other parts of the capsules are also of 
essential service in the better determination of 
the genera. 

What is called the lid^ is the uppermost 
part 
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part of the capsule, which, in general, ar- 
rives quicker at maturity than tlie part isnf> 
mediately surrounding it, and, by separating 
at a certain period, exposes the mouth €^ 
the capsule to iriew. We know biit of onk 
genus, that of E^ascum, in which this lid is 
waftdi^. In Schbtostega the lid does not 
a&ogether separate at its base, but divides 
xadiately into slits, which come off by do 
grees. In ' most Mosses that part runs out 
into a delicate point, or kind of beak, which 
is needie*shaped In Dicranum acicular(fy 
crooked or bene in Grimmia caicarea and 
mkroddTiy Dicranain fcdcatum^ &c. 

Beneath this lid is a ring^ consisting of a 
delicate disk with thin succulent processes 
{fig* 57.) The nearer this part arrives at 
maturity, the more these succulent processes 
must give way ; till, upon some change iti 
the atmosphere, the ring bursts, and the lid 
adhering to it is lifted up and thrown off: 
an effect which is particularly promoted by 
the moisture of the air ; for, on removiiig 
• T 2 the 
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the lid from a completely ripe and dry cap- 
sule, and pl-icing it in a drop of water under 
the microscope, the small jointed ring is di- 
stinctly seen to twist ofF in the manner ex- 
hibited by fig. 57. As this ring assists so 
much in the disengagement oi the lid, tt 
would seem to be indispensable tn the cap- 
sules of Mosses ; but that this is Dot the 
case, is proved by the capsules of severai 
genera being entirely destitute of it : at least 
no ring has been as yet discovered in Poiy». 
trichum,'rrichostoniuin,Gymnostomuniand 
Splachnum. 

The unilocular capsule.«f thfe Mosses is I 
traversed by a vertical caluimi, which may 
clearly be distinguished even in ripe and 
open capsules, as in those of Splachnum no- 
brum (Bg. 51, a.) and Climacium dciidroidet 
(fig. 70.) This part was originally the con- 
tinuation of the fruit-stalk, and connected 
with the sides of the capsule by means of 
transverse fibres. The seeds are not so 
much, attached to it as they are to the inte- 
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rior surface of the capsule; whence its chief 
function appears to be the attraction and 
concentration of the juices. 

The seecLi themselves are always extremely 
minutej constantly globular, and, in some 
few cases (as in Gymnostomum ovatuM)^^ 
beset all around with fine bristles, just like 
those of Lycopodium, and the globules of 
pollen, of the plants belonging to the six- 
teenth class of the Linnean system. One 
cannot behold without admiration the means 
employed by nature to promote the dis- 
charge of the seeds from the opened cap- 
sules. We find that the teeth, especially 
diose originating from th& inner membrane 
of the capsule, are so very sensible to the 
moisture • of the surrounding atmosphere, 
that the most imperceptible degree of it oc- 
casions their contraction, which ceases as 
soon as the stimulus is removed. In some 
cases, however, as in Mnium crudum^ I have 
observed that they will now and then return 
to their original state even when still under 
the influence of moisture. This alternate 

con- 
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contraction and dilatation must npcewariiy be 
of very great assistance in the dispersion of' 
the seeds, which may therefore be easily ac- 
counted for even without recurring to the par- 
ticularnature ofthe pedicle of thefruii, which, 
being long, slender and curved, is indeed put 
into'a vibratory motion by the elighieet breeze* 
Thar the globules, here called seeds, ara 
in reality such, or that they produce younjf 
plants by aciua] germination, has been proved, 
by Hedivig ; though it must be confessed 
that the form of the seedling plants appears 
to be rather dilftrent from what he thought 
it. The first experiment he made in 1 774, 
with the seeds of Funaria hygromdrico, and 
afterwards with those of Gymnoslomum py- 
riforme, Mnium caspilosum and others, 
when he constantly observed the young 
plants to emerge from the ground, furnished 
with succulent, round, jointed 61amems, 
which appeared to uke their origin in the 
seed itself*. These he considered as the 

* Fundameala Hiit. Nit. Mutcor. FrvndiH. vol. ij. p. 5^. 

I»b. V. fig. 8i, 2«. t»b. Ti. fij B7— 30. ThtorU Gtntriu. 

p. \52. lab. iri. fig S— II. 

seed- 
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seed-lobes or cotyledons , but observed, at 
the same time, that they remain adhering to 
the young plant even in its more adult state, 
and has so figured them, with all their 
branches in Histor. Nat. Muscor. tab; vi 
fig. 29. 

I have my§elf had an opportunity of pay- 
ing a continued attention to the germination 
of Mosses } and Hedwig's observation ap* 
pears upon the whole very correct; but, 
when he considers the above-mentioned fila« 
ments as cotyledons, I must beg leave to 
dissent firom him, and to give the results of 
my inquiries, and the conclusion to which 
ihfy have led me. 

I had constantly observed, that before the 
flower-pots in our hot-houses were covered 
by the Moss which is so apt to spring up 
on them, a great number of small green 
spots' appeared : these, when subjected to 
the microscope, so exactly reaembled Con« 
fervse that they could be taken for nothing 
else. In the midst of this congeries of de- 
licate Mik-like threads, I soon after observed 

the 
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the seedling plants of several Mosses, such 
as Gymnosiomum pi/riforme, tniiiratumt 
Barbula inignicv/ata) Funaria htf^rmneirira. 
The Confi-rva: are so clcsely apptii-tr lo tile 
tender Mosses, and so i-iiraiij;tv> them, thai it 
IB easy to imagint? thac Ijoih constitute one 
body. ThisiiitiniatcconnexJ-'n subfisis atier 
the young plants are conriLlerably advanced. 
Conferva arenann znd fri^ida are tthat I 
rliave observed the more trvquenlly in our 
flower-pots. The Moss exhibited in fig. .58 
is a youn^ Rarbula itnguictilora : it is already 
pnniy far advai.cet], havinj; no U-?s than nine 
leaves ; and at the lower part of its stem is 
seen a quaniity cf j'inted, branched, succu- 
lent filaments, which I take to be Conferva 
arenaria. In the beginning, when the Moss 
has scarcely two k-avcs, the Conferva is like- 
wise simple ; but, in proportion as the one 
grows up, the other btconies more branched, 
till, ultimately, when the Moss commences 
to flower and bear fruit, the Confei-va en- 
tirety disappears. 
I am certain that Ilcdwig's cotyledons of 
the 
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Che Mosses are the same with what, from 
my observations, I take to be Conferva. 
But we shall soon see that, independently 
of these observations, they cannot be sup* 
posed to be seed-lobes. In the first place, 
it appears to me entirely contrary to every 
notion we have of cotyledons, that they 
should be persistent after the plant is already 
considerably advanced in growth. In all 
other vegetables, even in the Ferns, those 
parts fall off as soon as the growth of the 
plant indicates that it stands no longer in 
need of them for its nutrition. But what 
militates still more against all analogy with 
regard to cotyledons is, that here they con- 
tinue to grow^ and even to branch oyt, in 
proportion as the plant increases in size ; 
whereas, in all other plants they soon shrivel 
up and drop off. These filaments being 
jointed, branched, filled with a granular sub-» 
stance, and rather inbrasisated at the cxtre- 
mities,« have a structure exactly similar to 
Confervae, and there seems no reason why 
we should n6t consider them as such. No^ 

body 
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body will object that a Conferva could not 
attach itself to thf di^licate Moss, and rob It 
of part of its nourishment ; since we know 
that this happens in several other instances, 
of which Conferva miucico/a of Schrader 
aSbnis an example. Nay, also lichens are 
known to be parasitical on Mosses ; for in- 
stance Parmclia mtiscicola, Urceolaria tcru- 
posa ■ bnjQphila, and l.ecidea muscorum. 

1 am sensible that a strong objection may 
be urged agmnst my opinion, in that Hed- 
xAg professes to have seen these filaments 
issue from the seeds of the Mosses ; and, io- 
deed, he has figured ih«m in this state. 
To this I can only answer, that what Hedwij; 
has figured, plate 5, fig. 25, of his Hisloria 
Muscorum, is different from what is repr&> 
sented in pi. f> of the same work : if the 
former might be considered as cotyledons, 
the latter can be nothing but Conferva;. Or 
may we take refuge in the metamorphosis 
of one imperfect organization into another, 
hinted at in one of the first liters ? I con- 
fess my tgnotance, and wish that my scep- 
ticism 



OF TH£ liOS8£3. 28S : 

deism with regard to die nature of these 
parts may be only ascribed to my zeal in the 
search after truth, and a desire to receive in- 
strucdon from diose who may be able to 
give it. 

I avail myself of this opportunity to ob* 
serve, that Phascum serratum of Dickson 
(fasc. 1. t. 1. f. I*)) called Ph. velutinum 
by HoflFman, and Ph. confervoides by Bridel, 
does not appear to me to be a di£ferent species 
from Ph. serratum of Schreber. It is cha- 
racterized by the jointed, branchy filaments 
that proceed from the stem ; and Dickson is 
correct in stating this plant to be a link in 
the natural chain connecting the Mosses with 
the Algae, as being partly a Moss, partly a 
Conferva* Schreber (de Phasco, p. 9.) 
affirms expressly that he found his Ph. ^er* 
ratum near Leipzig, growing, for the most 
part, together with Byssus velutina ; and 
we know, that what were formerly called by 
this name, are really Confervx. A great 
part of those plants, formerly called Byssus 
velutinoj is called Conferva crUpabilis by 

Mohr^ 
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Mohr* i but this is not jointed in the man- 
ner of the Conferva; rhat grow on Phascum 
serratum. That excellent observer, Schmie- 
den j haJ before discovered the joimed fila- 
mems in several Mdsscs, especially in Tetra- 
phis />e//wtf f/n aiid in Phascum /ie//(fc/V«wj 
and SchrcberJ very properly observes, that 
these minute threads are generally de- 
stroyed in the examination of the more mi- 
nute Mosses. We likewise observe these 
ConfeiTas adhering to Phascum colitrrtm^, 
a native of Penn,«)'lvanta, and perhaps not 
dtfTercai from our Phascum multcum. 

To conclude this letter, I add, that on 
S\>hn<^n\\m a!pi:ium Linn. {Dicnmum Jf'ah- 
leiihr^ii)y of which I possess spedmens from 
Greenland and Lapland, I have observed 
two distinct Conferva:, one of which has the 
greatest resemblance to Conf. bipnnetata of 



• ?ch.-ndcr-! B' 1. Jr.urn. W. u. p. 473. 

+ I, nnf . PLinur. rt Analyw Patlium, t 

t !).■ Phase.., p. 11. 

5 Hcdwij. Spcciei MuWprum.tab. I. f. l. 
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JXllwfXi/. . Tlius^ too, = Webdr and MaixrS 
found,' ikor Vadstena, ; a sp6des of Linckii 
parasi|:ical dtb Gymnostoniuin Japponicwk. . 

.'... /.irfi' :r '. w. «.: i-'O T!.' i-'' .•!.".•! ciiol 

, . :.rl t:^cnil.K ' ': 'VJ ill Za :■■ ■ ".: ''Ino 
CLASSIFICATION OF THE MOSSES. ' 

^."b 8: •! "'■' ••' ' --fiWa : 5"! f. ?••.'».* ;:m oHT 
.1 HE ^,9«lt task of_4JYi4ilfijg . the ^Q5&^ 

b9tanic^^ philosophy, ^fg'j[^t v^i>tyre<;| t)p| 

pi awteness an^, skUlj^^t^ Wte^flfti 
pf .hi?,qtJie^^msrit§, ,y^iil4 fW^,^F!^-rgii« 

sc^tiqisAi, .the.(i-pk o^ ,^jn^.irop_arti9J |nv^e»f|£ 
g!^ti9n,9f Jthe ^pctm^o^.^\\^f^^,k^ hp\^?yej^ 
the f%t qualific^ipn 3f,»ij;!li{i|e fi^^ypj^t'*. 
and I -respect the ni>?mory:of that axcetlent 
man tpo n^ush.,tq sqppjqs^rJ^bat, ,w;er9,hQ §tUl 

living^ 
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fiving, he could be displeased with my di& 
fident examination of his '.irrangeinent. 

In order to judge properly of the prind- 
pies laid down by Hcdwig, we must distin- 
guish the classification proposed in his His- 
tomnaturalisMuscorumfrondosorunijVoi.ii. 
p. 83, seq., from the one he inclined to since 
Ae year 1 79'i, which he nevcrexecuted, but 
only hinted at in Usteri's Annils, No. 3, 
p. 43, scq. 

The fundamental principle of this class- 
fication was the form of the mouth of the 
capsule; an idea previously pointed out by 
Raller, who (Opusc Botan. p. 40—59.) 
observes, that the fihape of the teeth and 
cilise round the mouth of the capsules of 
Mosses appeared to offer an important ground 
of division. After Saussure had given the re- 
sults of his observations on those parts, Hal- 
ler extended this idea further in his Ifistoria 
Stirpium tielveticarum, torn. iii. p. 13, 19. 
Schmiedel likewise paid great attention to 
the peristome, subjecting several Mosses to 
niicroscopical examinadon, especially Bux- 
baumia. 
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baumia. Lmnsus himself inclined to the 
same idea, when, in a letter to Schreber 
(de Phasco, p. ▼•) he expresses his wish 
that some botanist might introduce that me> 
thod into Muscology. That great man was 
too much advanced in years at that time to 
betake himself to microscopical investigap 
tionsy which in fact had never occupied 
much of his attention. Such an idea of 
clasafication was, however, quite consonant 
with the principles laid down in his Philoso- 
phia Botanica ; the examination of the es- 
sential diflFerences of the sexual organs and 
fruits being ever the first rule of classificsu 
tion (Philos.' Bptan. $ 167.)- The charac- 
ter must all be derived from the number, 
fin'm, proportion and situation of the whole 
pf the oi^gans of fructification (Ibid. § 1 70). 
The external habit is only to be consulted 
^9 it were by stealth, that no spurious genera 
may be framed from characters of insaffi- 
cient value. (Ibid. § 171). The more 
constant we find any one of the sexual ok*- 
gans, the more secure must be the generic 
^ . . character 
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nharacrer derived from it (Ibid. § n7> 
The form of the fiuit vas not, indeed, so 
Altxrh attended to by Uiiii!ru5, as that of the 
, £mver (Ibid. $ IHO. 18(i); but this law 
otHiId iipply only to the phaaiogamous plar-is, 
since cTtrii in the Ferns, and much more in 
-the JJchfiiB, the observer, finding no tracfc 
ofi Qiyvner, must be conlcnted with the form 
aod.iJuii^tion of the fruit. 

tiuiwig, imprpvingon Micheii's discovery 
of llt6 scx\ia\ parts of llie Mosses, ztd fcA- 
i>winp: »;> Iljillcr's idea, gave to the botwii' 
kal .vorld & clas^fication of these plants 
jak« fn»n tbk Dumber* form^ anddivisiofi 

of xlf tfFtli M-hirli sutcounJ the riT'iiih of 
the capsules. At the same iime, for the sub- 
-divisions of his classes, he availed himself 
of "the male fl9wer3 as they, are called; 
■wherher these put on the form of a disk, a 
iaiob, or a bud. Thus the three genera 
JMjiiuni. Bryum, and Hypnum for the most 
jwrt aftrt-e in liie shape of the two peri- 
stomes.; but Mnium has disk-shnped, Bryum 
JuiQb->'hai.H;d, and Hypnum bud-shaped male 
... flowers. 
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flowers. FissideDfl and Dicranum have both 
a simple peristome, consisting. of cleft teeth: 
but the fornier has bud-shaped, the other 
Ipiob-shaped, male flowers. Tortula and 
Barbula have a simple peristome, with 
twisted ciliac ; but to the former Hedwig 
ascribes bud-sliaped,to the latter knob-shaped 
male flowers. In like manner Grimmia has 
bud-shaped, and Weissia knob-shaped male 
flowers; and both agree in the form of 
the peristome and the number of its 
teeth. 

These principles were also followed by 
Hedwig in arranging the Mosses, in his 
large splendid work; and among several 
other botanists Leysser, in the second edidon 
of the Flora Halensisy adopted his new ge- 
nera without hesitation. Schreber, in his 
edidon of Linnaeus's Genera Plantarum^ 
successfully attempted some alteradons, par-- 
ticuhurly by uniting most of those genera 
which wece separated by Hedwig, on ac- 
count of the diversity of their male flowers. 
Thirty-two genera that had been established 
by Hedwig, were reduced by Schreber to 

w twenty- 
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twenty-five J and he would no doubt ha*^ i 
assigned a difl'ert'iit jilact: also to Hedwig'# | 
Polilia, Meegiaj and Webera, if he had cxa-' [ 
mined ihe [Krisiomes of these Mosk^s witb- 1 
his accusionicd care and accuracy. 

About the same linie Wiildenow* al»y I 
began to examine the Hedwigian systeirfJ 
according to principles, which at the samef J 
time that they are undi«iably correct, ar^j 
for the most part applicable only to the clas^ I 
sificalioii o( phsnoganious plants. Hcdwi^/ I 
ill his answer to these botanists, so far coiO' [ 
cided wkh Willdenow's ideas, at; to allow, I 
that the external foria of the Bowers coultf I 
Hot remain a ground of division ; lir also' 
agreed that the disk form originated from 
that of the knob, and that even the axillary 
or terminal situation might not be of very 
great importance J he maintained, however, 
that, for want of sufHcient characters to di- 
stinguieh the genera by in the natural s^'Stem, 
the situation of the niale flowers rttust be 
considered as very useful in a systematic ar- 

_• lUuii-t Migazln Air <lie Butnrik, N- 9. p. «>. 

rangement. 
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rangement. Thus Hypnum and Bryuiri 
could not be properly united ; yet the only 
essendai di6Ference of these genera, so very 
distinct in habit, cohsistied in the floversof 
the former being azilhrj^r, while those of the 
latter are terminal. Other objections of 
Willdenow he parries in a very saiisfadx)ry 
manner •• • 

While Bridel was arranging the Mossed 
tinder Hedwig's genera according to the 
" Historic nat. Musconiun frondosorum," 
and. ^ Adumbrationes Mascorum/^ almost 
without iiiteraticm, Willdenow agaii) proposed 
ft .method, derived nierely frbm the form of 
the peristome t, in which many chat)ge$ 
are happily suggested.- He appears, how- 
ever, not to have paid 3uScieht attendon tp 
the diffecent forms which those parts adopt} 
at least this may be s^d of his genus Peh* 
tia : to whichi he attributes a simple pe^r 
stome mitb ciliae between the teeth, and re- 

^ O^stcrrs Annalen der Botamki Shick 3. p. 48. »e^.' 
^- fi^liftiderV' J^oal dtr Boudd: 1799. Tod. it (>. 1. %ej. 

V 2 f er$ 
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fers to it several of Hedwig's Neckenc ; u 
error he was probably led into bv xniscon- 
ceiving the drawings in Hcdwig's splendid 
work, and considering the teeth of the inner 
peristoint, visible between those of the 
outer, asbelon^ngtotheee latter. Willdenow 
further allows no other difference to exist 
between Foniinalis and Mcesia {uiigiiioio 
Hedw.) than that the capsule of the former 
is included in the enveloping leaflets. This, 
however, is contrary to his own principles, 
according to which the characters afforded 
by these leaflets are imiraponant; not to 
meittioa that the pediclcd capsules of Fon* 
rinalis Jhfr.ntri and cnpHlacea of Jaccjuin 
and Dickson have no such leafy covering. 
To the genus Leskea, Willdenow refers such 
Mosses as have an inner peristome consist- 
ing of a membrane whose margin is divided 
into sixteen simple teeth. This is indeed 
correct, but then we are prevented from 
classing with tlieni either Milium marchicum 
QT sjjha-racarpum Hedw., both of which be- 
long to liartramia, and Tinmiia, the teeih".Df 
whose 



OF TH£ MOSSES. 293 

whose inner peristome are not simple, but 
clearly cohering at the points. Hence what 
Mosses, according to this, should be re- 
ferred to Bartramia, is difficult to say, since 
the irregular teeth of the inner peristome 
occur less in this genus than in many otheiB. 
In short, in his more minute examination 
and determination of the Mosses, we do not 
recognize that rare acumen and spirit of 
deep research, wh;ch mark the other investi- 
gations of Willdenow, 

I am of opinion that, in establishing a 
classification of Mosses, we ought certainly 
to proceed upon the principles of botanical 
philosophy, but that in their application a 
somewhat greater latitude must necessarily 
be allowed in this family than in the phaeno- 
gamous plants. The artificial system should 
swerve as little as possible from the natural. 
In cases where the whole habit of two ge- 
nerals altogether different, as in Hypnum and 
Bryum, such a difference cannot, indeed, 
be taken into the artificial generic character, 
but in such cases we must look among 

ihe 






CLASSmCATIOH 

Ihecsseillial pans for characters; by means of 
which an ai-tificlal diagnosis of the genera 
may be formed. ITius, in a natural arrange- 
ment the genus Salvia lias the nearest affi. 
m'ty ttiih RoBinariniis, but tiidr structure 
being differcTit, we find an artificial tlisiinc- 
tive characttT in the transversal proct-sEcs of 
Ihc stamt-ns of Salvjn, which is wanting 
bolh in Rosmarinus and Mo arda. 

With bow much laiitu.lu tiie rules of the 
lannxan Philosophia llotanica should be ap« 
plied to the crypiogairous plants, appears 
also from this, that tvun a s)'slcm built upon 
the form of the peristome alone, b con- 
dcmnptl liy f.^ I HO and IRfi, accordintj to 
which the form of the flowers is lo be con. 
suited. Now, as the j-arts cons.idtrcd by 
Hcdwig to be luale Hon err. ar* most proba- 
bly not n-ally such, but propagating gi'iiirx, 
it would follow tlia; iht'se parts could not be 
riLioircd to as a principle ot classification. 
But the arrangemi'ni of the foms, and even 
of the grasses, proves that ihc botanist should 
avail hii;ist.lf ol tlic siuiaiion of the fruit 
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in ctseB where characters more essential 
are wanting. Thus nature has separated 
Hypnum from Bryum by their whole habit; 
a character . which the systematic botanic 
-consults only by stealth : but on examining; 
<he more essential characters, and fin<£ng 
iblt no species of ^ Bryum ever blears it^ 
'fruits in the axils -of the leaves, which is 
^culiar to the genus Hypnum (with the 
^exception of H. spiniforme)^ for want of a 
better he takes hold of this artificial distinc- 
tive character. In the same mzaneii, I think, 
we jdiould proceed with regard to the genera 
Crimmia and Maschalocarpu^ : ^oth are 
distinct in nature; but we percdve no 
other artificial character applicable as ge^ 
neric, than that the fruits in the latter are 
situated in the axils of the leaved These are 
the only two cJises in which we have occasion 
to avail ourselves of the inflorescence in 
the formation of the generic character. 

As for the question Whether the calyptra 
ought to be used as a distinctive character 
of the genus, it munt be answere<l in the 

affirmative. 
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affirmative, even fay the most strenuout 
follower of the Linnaean rules. The lid 
(operculum) and calypira are essential parts 
of the fruit, as well as the teeth of the peri- 
Btotne; tliough it must be allowed thai their 
rank as distinctive characters is subordinate 
to the latter. It is not the finer or thicker 
point, not the straight or curved direction of 
(he beak (rustellum), but the dehiscence of 
the lid into several pieces, that can justify us 
iu making a distinct genu;: of Gymno- 
stomum penrtfifinn. The size of the talyp. 
tra and its hair)' integument may, indeed, 
be noticed (the former in Encalypta, the 
latter in Polytrichum andOitfaotrichumX bat 
without considering them as principal cha- 
racters; for several Maschalocarpi and one 
species of Neckera (N. composila') are also 
furnished with a hairy calyptra. 

Such are the principles of a classification 
of the Mosses, which, after reiterated exa- 
mination, I offer to your notice. Let us 
now proceed to arrange under it the genera 
of this natural order. 

LETTER 
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LETTER XX. 

GENERA OF THE MOSSES. 

If, according to what has been advanced 
in the preceding letter, the number, form, 
proportion and situation of the parts essen- 
tial to fructification, afibrd the best generic 
characters*, the following genera must be 
considered as genuine. 

1 PHASCUM. 

The capsule of this genus is furnished 
with a calyptra, but it wants the lid : the 
former of these parts was discovered bj 
Schmiedel in 1 750, and afterwards, in i 758^ 
by Leysser ; it was next figured by Oeder, 
(Flora Danica, t. 249), and Schreber threw 
further light upon it by his excellent ohser* 
vadons on the whole genus. The capsule, 

being destitute of a lid, cannot open in the 

f ' ■ ■ ' ■ ■ 

* Ximuei Philotophia fiotanicay $ 170. 

same 
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same manner as that of the other mosses, 
but drops off entire and closed. 'l"iius the 
seeds are not scatrered till the capsule rots 
tr decays. In one instance only (in I'hascutn 
nnicotlum\ Iledwig observed the capsule 
lo open by the lallirg of a kind of ltd. 
TTie columnar rMeptacle does not appear lo 
bu wanting, at least Schmicdel lias obscr*'ed 
this part III PiiascMm subuhftinj. Several 
species, such s? Ph. curdcolUt-m, nitidum^ 
patent, being annuals have no pemma-, or 
what Hedwig considered as anthers; bitt in 
others, they are produced in the axtls of 
the leaves. A 

This gwin» comprehends thV siAallesf 
species of Mosses : Ph. jnuti'mm and .wr- 
raticm are almost always inicrctcopiciil ob- 
jects, since they seldom exceed halt a line 
in length. Vh.pilijctiim :[nd xnhi/a/inii will 
attain the height of eight lines, and llickson 
has referred lo this genus several Mosses 
of st[;i larger dimensions ; but as it 
appears that this botanist seldom uses the 
microscope, 
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microscope, it is doubtful whether his Ph. 
ahertiifolium^ strictum^ bn/oides, are teaily 
congeners of the other Phascums. 

The places of growth of most of its 
species are in an argillaceous soil, or in 
good garden njould ; Phascum crisjmm oo- 
curs frequently with us in church-yards, 
Phascum muticum and cuspidatum in or- 
chards, Phascum subulaium in woods under 
the shade of Bneomyces pyxidatus. Most 
frequently they are mixed with ConfervaD, 
as above mentioned. In alpine regions they 
are • seldom met with. Dickson's Ph, 
strictuni is perhaps the only one that in- 
habits alpine swamps ; and it is dubious 
whether this really belong to the genus. 

II. SCHISTOSTEGA. 

The lid in this genus does not completely 
separate, but splits from the centre into fine 
segments, by the rolling back of which the 
mouth of the capsule is opened. The best 
figure of this split lid is given in Hedwig*6 

Descript. 
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Deseript. et AdumbraL Muse. Frond, vol. i. 
tab. 29. fig. II. Wt'ber first sepantied lliis 
genus from Gymnostoinuin, wiih which U 
was united by Hedwip, whiU' Dickson, its 
discoverer, referred it to Mniuni. Following 
the principles above laid down, wo must 
approve of this alteration: for if Phascura 
' is a distinct genus on account of its wanting 
the lid, it is equally proper to establiiih the ^ 
genus Schistostega from the character of lh« * 
fissures of this part. 

One species only, Schistnategii pennatOy 
is known, which has so many peculiarities 
in its external habit, that even on this ac- i 
count we could not hesitate to keep it 
distinct from other genera. It is furnished 
with a kind of frond, like that of Blcchnuin 
boreale, beset on both sides with a row of 
leaves ; the steril fronds being pinnatlhd, 
the fertile ones pinnate. The steril plants 
only produce gcmmse at thtir extremity: 
the fruit-stalks too are constantly terminal : 
their small capsules are cylindrical, aud their 
lids 
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lids sq>arate in the manner above de- 
scribed, leaving the mouth completely 
naked. 

Dickson first received this Moss from 
Devonshire: it has since been found like- 
wise in Germany, especially in Lusatia and 
near Pyrmont. It appears to be bienniaU 

III. SPHAGNUM. 

Mouth of the capsule naked ; calyptra 
bursts in the middle, the lower half remain- 
ing below the capsule. The club-shaped 
gemmae are situated on the same plant with 
the fruits, at the extremities of the branches. 

This genus, so distinct from other kin- 
dred genera, is, as far as we know, found 
only in swamps and peat-moors, whence 
it has obtained the name of Peat Moss. It 
seldom bears fruit except in alpine countries, 
where most of the sppngs take their origin 
in large swampy plains covered all over by 
Sphagnum, which at an advanced period of 
growth adopts a reddish colour. In North 
America too Sphagna are very common, 

mi 
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and harbour and nounsh man; swamp* 
plants, eoch as Empeinim nieirum, Vacci- 
nium 0.T1/C0CC0S and riHginosum, Eriopborum 
alpmnm. Anemone atfihia^ and several 
specUs of I'ediculirts. It is in such silU'- 
ations only thut we find growing among 
this and other Mosses, Heridina Gmclhtit 
Leptamhus ovalix^ Frasera ll-'alleri, Cen- 
taurea verria, Saitacenia fiurptirea, Helle- 
boru! trifoliun, Diona>a mmdfni/n. And 
(his is the reason why these plants are so 
difficult to be cultivated. 

With regard to Sphagnum afptnum L., 
It was Dilienius who first discovered this , 
Mo?s in swamp'; upon ?ino«don ; he ku- 
spectcd it to be a Sphagnum, and IJnnxus 
did not hcFitate to take it up as such. 
Schreber has insin\iated that it might be 
a Bryum, and Dickson actually gave it as 
Bryum immersum in his Cryptogamic Plants, 
so that it must remain dubious to which 
genus we ought to refer it, till we shall have 
received it from the very place where Dil- 
leiiius found it. Wahleuberg, in his late 
interesting 
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interesting HoUr in Lapland^ hasi foand' a 
Dicranum, which^ upon comparison, beam 
great resemblance to Sphagnum alpmum^ 
specimens of which^ vithoBt . capsules, i 
have received irom. England: *there is, hovn 
ever, this difference, that! in Sphagnimil 
alpinwm and Bryum immersum Dicks* the 
capsules are said to be sessile in the axils ofi 
the leaves, while in Wahlenberg*s plant thejr 
are furnished with long stalks. :r 

IV. GYMNOSTOMUM. 

The capsule in this genus has a nakedi 
mouth. The gemmae are found either iq 
^he axils, of the leaves as buds, or at the 
extremity of the plant in the form of disks j[ 
from which circumstance Hedwig has di- 
vided the genus into two; the one, first called 
Hedwigia, afterwards Anictangium, (more; 
correctly Anoectangium) having axillary and 
bud'^shaped, the other, Gymnostomum, 
terminal aad disciform flowers : but when wc: 
examine the species separately and without 
prejudiice, this distinction does not appear to 

hold 
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hold good, even if we adopt Heduig's idea 
of anthers. Gymnosionium prorepens and 
cunirostrum have evidently bud-shaped 
toillary flowers, and in the latter even the 
fruit-stalks are inserted in the axils of ihe 
leaves. In Hedwigia or Ancectangiuni 
lapponiaim we clearly perceive tlic fiowers 
to be lerrairal. And if Hcdwig's Gymno- 
sioiniim teslivum really have a capsule with a 
naked mouth (which does not however ap- 
pear altogether cerlaiiO, its iwcfold ilowcrs 
are stilt found to be axillary. Hence I 
bclieye that we are in tlic right to unitft 
Hedwig's Antrclangium with Gymnosto* 
muni, as has already been done by Swartz. 
And should it be proved that Hedwig's 
male flowers ought to be considered as 
receptacles of gemma;, the distinction 
of these two genera will be entirely done 
away. 

I have still to observe, that of the four 

exotic Ancectangia, enumerated by Hedwig 

in his *' Species Muscorum Frondosorum," 

one, namely An. drrhosum, is certainty a 

Neckera, 
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Neckera, and the remaining three, natives 
of the South-Sea Islands, are very question- 
able. I had an opportunity of seeing spe- 
cimens of all die three in the herbarium of 
the botanist from ^om Hedwig received 
them ; and though I couid not discover any 
peristome in them, yet diis aflfords no proof 
that the same would be the case if the 
spedmens were perfect. 

y. TETRAPHIS. 

The mouth of the capsule is fumisbed 
^h four pointed, detached teeth, taloag 
thdr origin from both membranes. The 
dulH9haped gefums, either alone or with the 
rudiments of the fruit, are situated at the 
extremides of the branches. Besides these, 
however, the steril branches produce other 
pedided knobs, <mt of which, according to the 
cA>serTftiion of Haller above idliided to, aew 
leaffes jure denielc^ed. I have eiqpreased the 
character of the genus, in %. 52, represent- 
ing a new species, Tetnq]^ ovatOy fouiKi by 
Vmk on die mooittams odled Fidite^^^rge. 

X VI. ADRE- 
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VI. ADRE^A.^ 

The mouth of the capsule is furnished 
with four teeth, conniving towards the top, 
and cohering with the Ud (fig. 58). 

Linnaeus, mistaking the curved teeth of 
the peristome for the valves of the capsule, 
consitlered this plant as a species of Junger- 
mannia. Ehrhart was the first who proved 
it to be essentially distinct from Jungcr- 
Diannia, and gave the new genus the name 
it now bears, but pcrserered in the error of 
calling the teeth valves of the capsule; 
leaving it to Hedwig to correct the mistake, 
and to develop the genuine character of 
this Moss. 

VII. OCTOBLEPHARUM. 

The mouth of the capsule is furnished 
with eight distinct teeth. No apophysis to 
the capsule. The ctub>shaped gemmz, 
near the rudiments of the young fruits, ia 
the axils of the leaves. 

There is but on<: species of this genus 
knowuj 
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known, and that is a native of the Tropical 

Vlll. SPLACHKUM. 

Mouth of the capsuk surrounded by 
eight distinct teeth, simple or in pairs. Cap- 
sule furnished with a cone- or egg*shaped, 
globular or umbrella-shaped apophysis. The 
club-shaped gemmse situated with the rudi- 
ments of the young fruits near the extre- 
mity of the branches; or there appear disks 
with pistils that remain steril, but have near 
them buds which afterwards produce real 
fruit. 

The character of this genus, the most 
beautiful of any, is given in fig. 51, from 
Splachnum rubrum. All the species are 
inhabitants of peat-bogs, especially in alpine 
regions* 

IX. GRIMMIA. 

Mouth of the capsule furnished with siit- 
teen distinct teeth. Capsules without excep- 
tion at the extremities of the shoots. 

X2 The 
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The teeth, in this germs, are subject to 
several variations : in some species they ate 
very broad; in others, as in Grimmb Scklei- 
rhmi, cfili/cina, radianf, ihey arc strong 
and of a red colour (fig. 59); in others 
agnih, as in Grimmia/u^flT, pn.iiUn^ riretan 
frispa^ &c., they are filiform ami deciduoofc 
On account <^ (his difference in the leeib, 
and also in the in6on?scence» Hedwig S- 
vidcd this genus into two, viz. Wcissia and 
■Grimmin; but not to mention thai ihe 
supposed mate flowers are not what be 
thought them to be, whence no gcnonc 
character can be derived from ihem» iv^ fl 
know that his Wcisbia calvnrea, indiiirt.r, 
and ca/i/cina have broader teeth than 
Grimmia rerurvata. The perforation ob- 
served in the teeth of Grimmia />/a^io/ii« 
and crihosa is of greater moment, and these 
species ought therefore to constitute a sepa- 
rate genus, I also refer to the genus Grimmia, 
Lcersia or Encalypta lavceolata, wWch can- 
not belong to the latter genus, being desti- 
tute of its principal character, the large 
ventricose. 
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y§Hti:iqo8ft, bgl^^ped ^ype?. It? g4u\v 
8^9ped gemo^ i^^^ aitoatfid; ifi the axils of 
the Ifavesa b^t the pedipcle§ of tt^c |ru|t at 
tbp 63(tifenuties of th^ hrancbes. . Tbj^ teeth 
^ tJ^e perisiffiiie ar^ thkK?r th^n ip Qrinph 
!»» jSig4M? apd ciVirAflufa, ^>^t thinner th§a 
^|pt95Q pf Qar^ ^ppcflrpOi^ Sq Ifl^e^^ise QrtJ[ipt 
p^\m anomqlun *p4 C¥j^^laium nvgbt 
bt' r^^*^ to. this g^nus ; t^^ pjensfonie 

bmng only wnple. 

X. ENCALYPTA, 

The mouth of the capsule is furnished 
with sixteen distinct teeth, and the capsiule 
itself covered by a large ventricQse, bell- 
shaped calyptra, generally hangir\g dovm a^ 
^ as tbe ba^. In Encalypta vulgaris the 
calyptra is, in most cases, so intimately cqiit 
nected with the lid, that they h\l off tpg^tb^r 
with it ; often too the pevistome remain^ 
adhering to it, in which case thi9 ^om may 
be mistaken for GymnostonmiH (rtmv^tunp^ 
which, indeed, it much reo^mbles ; and it 
inhabits the same places* In {li)c>lypta 

cilia t a 
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cHinta the calyptra is toothed and ciliated 

at the base, and in E. slreplocarpa laccrat<ed, 
and the capsule turned towards ihe right. 

If the catyptra be considered as an «- 
senlial part of the fructification, it must 
necessarily be resorted to for distinguishing 
genera. It is also to be observed that tbe 
club-shaped gemiiis arc situated, like buds* 
in the axils of the leaves ; as are the pe- 
dimcles also, though the rudiments of tbfr 
young fruits were originally terminal. 

XI. MASCHAL0CARPU5. 

Mouth of the capsule furnished with 
HKteen distinct teeth : calyptra very delicate, 
small, and, in several species, beset with fine 
hairs. Not only the club-shaped gemma, 
but also the peduntiles of the fruit, con- 
stantly issue from the axils of the leaves of 
the sarmentose plant. 

From Grimniia this genus differs particu> 

larly in that its fruit is never situated at the 

extremities of the shoots, hut regularly in the 

axils of the leaves. AVhile its sarnientose 

nature 
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nature distinguishes this genus sufficiently in 
the natural ^stem from Grimmia, and ap- 
proximates it to Hypnum, the artificial 
system, privately consulting the natural ha- 
bit, must endeavour- to express this by an 
essential character; such is the axillary 
situation of the fruit. Weber and Mohr 
propose to divide this genus according as its 
calyptra is naked or hairy, distinguishing the 
latter species by the name of Leptodon. I 
cannot however agree with this, as the want 
of a single and less important character in 
some of the species is not sufficient to sepa- 
rate them from the rest of the genus (Linn. 
Philos. Bot. § 175); for, if it were, the 
genus Orthotrichum should also be divided, 
some of its spedes having a naked 
calyptnu 

I have changed the name Pterigynandrum^ 
given to this genus by Hedwig, into Mas- 
chalocarpus, the Greek term for the axils of 
the leaVles being /A«<r%aX);, not Trrspov. 
Hence, too, I couki not admit the name 
Pterogonium, applied to it by Swartz. 

XII. COS. 




XII. COSCINODON. 
Mouth of the capsule furnished with 
sixteen simple, solid, distinct teeth, perfora- 
ted like a sieve (fij;. 7-^). 

I'his genus, to whitJh belong Griminia 
nihroAa and pla^iopus of Iledwig, I offer 
to the consideration of botanists ; the perfora- 
tion of the teeth appearing in this case to be 
of the same importance as in the genus 
Mnium. The name is derived from Mtnu>e*y 
a sieve. 

Though Michaux's Trematodon, accord- 
ing to his description, agrees with this 
gepus^ yet the only spccrcsHe gives of it, as 
far as can be iud;:^ed from i^pecimens in th-.- 
possession of Bridel, is Dicranum nmbi- 
pinm, in which there Is no real perforation 
of the teeth, but only a slight connexion of 
them by moans of transverse fibres, such as 
we find also in European specimens of this 
Moss. 

XUl. C0N03T0MUM. 
The mouth of the capsule furnished with 
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sixteen mmt>le teeth, conniving ii)ma)rd& uk 
the shape of a cone (fvg. Sd). The gommn^ 
are dispdeed m disks aC the sumtni^ pf the 
dbootis, from wbenee, l^ewise^ the podunckb 
issBe. • Thi$ genns was first estab&hed bf 
Swaita, who received' the only species of ifj 
Cb^estomiim arciicumi from Laphind ) atid 
it 16 from this excellent botanist that we exf^t 
a fuller dcfscription of this remarkable polar 
Moss. 

XIV. POLYTRICHUM. ' 

* • 

The mouth of the capsule furnished with 
24, 32, or more, simple, short teeth, and 
closed by a particular membrane, unidng 
the tips of the teeth (fig. 60). The calyp- 
tra, in several species, is clothed with hairs. 
The capsules of some species are furnished 
with an apophysis. The gemmae and rudi- 
ments of the young fruit are constatitly situ- 
ated at the extremities of the shoots, and 
generally surrounded by disciform invo^ 
lucres. 

Thfe genus, also in the natural system, is 

distinct 
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distinct from alt others by its peculiar habit ; 
but if, as Ehrhart, Hoffmann, and Weber 
have proposed, we should separate from it 
those species that have a smooth calyptra, 
and form them into distinct genera, this 
would be contrary to the rule in § 1 75 of 
Philosophia Botanica ; and, for the sake of 
consistency, we should be likewise obliged 
to separate Orthotrichum pumilum from its 
genus. In this manner the number of genera 
would be multiplied without reason, 

XV. DICRANUM. 

Mouth of the capsule beset with sixteen 
solid, split, incurved teeth, and the capsules, 
in some species, furnished with an apo- 
physis. I have taken, for an example, the 
capsule of DIcranum virens (fig. 49), as the 
small swelled apophysis, essential to this 
species, has been neither figured nor men- 
tioned by Hedwig, (See his Descript. et 
Adumbrat, Muse, frond, vol. iii. tab. 32.) 

The peduncles of the fruit issue either 

out of the axils of the leaves, or at the 

cxtremiiien 
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extremities iof th^ sho6ts. I am of opinion 
that Hed^dg's divisioa of this genus into 
Fissid^ns soad Dicranum, from the situatidft 
of thiemale flotiren, cannot be admitted; 
in ^bich ' Swartz, Schrader, and W^ber 
agr^witbme. 

XVI. TRICHOSTOMUM. 

The mouth of the capsule is beset wUh 
sixteen simple, filiform, erect teeth, split 
down to their base (fig, 61). /The fruit 
appears either in the axils of the leaves^ 
or is terminaL 

This genus differs from the foregdng in 
the deep division of the t^eth of the peri- 
stome, their filiform nature and erect situ- 
jidbn. To Trichostomum should be refer^ 
red Barbpla curta of Hedwig, or Tortula 
of Sw^rtz, the teeth of whose peristome are 
by no meai\$ twisted* 

XVII. BARBULA. 

Mouth of thecapsulebeset with twisted dliae 
fiif\t ^§, tQ be regarded as continuations 

of 
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of the iimer membrane (fig. 54). I cannot 
but refer to this genus Hedwig's Tricho- 
Blomum fontinahidei ; in which the cili« 
pf the peristome are neither as solid, nor as 
perforated, nor disposed so exactly in pairs, 
as Hedwlg (DescrJpt. et Adumhr. vol. iii. 
tab. 14.) represents them: being a continu- 
ation of the inner membrane, they areex- 
tremely delicate, and con.«tantIy twisted ; we 
cannot, therefore, hesitate to rank it with 
the Barbulfc. The peduncles <^ the fruit are 
sometimefi axillary, at other times terminal. 

The difference between Barbula and Tor- 
hila, derived by Hedwig from the situation 
of the male flowers, cannot now be attendfd 
to. Nor can 1 as yet subscribe to Bridel's 
proposal of establishing a new genus, 
Syntrichia, from Barbula ruralis and agra* 
ria, on account of their cilia; cohering at 
the base ; a circumstance which I have ob- 
served also in oilier species. 

XVIH. DIPHYSCIUM. 
The mouth of the capsule furnished 
with 



^^ 
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Avitfa a ampie plicate raembrane^ traversed 
iongitudlnaUy by vfeins aniastomosii]^ with 
ieaish odier (fig. 69)* This membrane 
IdtCJis ift otSgin :&om the interior sur&ce df 
-dve caiisi^lef and there is no exterior 2ppah 
ratus to the mouth. The capsule itsdf is 
<df a vientricose oval shape, and issues imme- 
diatety from die root, withdnt a percepitibte 
•peduncle. 

' The xa^iy ^pedes known •of this genu$ 
Ins be^n, hitherto, referred to BuxbatOnia, 
from winch it differs in the want of an eJc- 
terior, and the particular structure of the 
interior, peristome. Ehrhart first established 
•k as anew geiius imder the ^name of Webera 
'Diphysdum ; but there bdng already a, 
plant 'of the fifth class known by that gene- 
Tic appdlation, I foUow Dr. Weber, who 
'has oiMsv^erted Ehrhart^s ^p^4fic name into 
that of ther^enns. . 

* 

mix. DfCtMODON. 

The- mouth 'of the capsule beset with six- 
teener. thirty<^o teeth disposed in pairs, 
., ,1 and 
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and the capsule is without an apophysis 
(fig. 62). Hedwig's Swartzia, afterward* 
called Cinontodium, cannot be separated 
from this genus, the distincrion being founded 
solely on the situation of the supposed an> 
thers. 

Splachnum agrees with Didymodon in 
having its teeth sometimes in pairs, but its 
capsule is constantly furnished with an apo- 
physis, which is wanting in the latter genus. 
In Didyra. incHnntm the teslh are broadef 
than in the other species, and also opin. 

XX. ORTHOTRICHUM. 
The mouth of the capsule is furtushed 
with a double peristome j the esterior one 
conristing of eight or sixteen solid teeth ; 
and the interior one of eight or sixteen fine 
liair-like cilise (fig. 55'). The calyptra, in 
most species, is beset with erect hairs. This 
latter circumstance is on the whole not un- 
essential in sueh cases, and serves here as 
an artifirial character to distinguish this 
from [he following genus. But even Ortho- 
trichuni 
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trichum striatum has sometimes a naked 
calyptra^ and in O. pumilum and obtmifo^ 
linm it is never otherwise. 

XXL NECKERA. 

The mouth of the capsule has a double 
peristome; the exterior one condsting of 
sixteen teeth, the interior of as many de- 
tached erect ciliae, not tmited at their bases. 
The fruit is constantly found in the axils of 
the leaves. 

The difference between this and the pre- 
ceding genus is very slight, in habit the 
q>ecies of Neckera are sarmentose, like the 
Hypna; but something amilar is also ob* 
served in the growth of several Orthotricha« 
The dioicous inflorescence cannot be adopt- 
ed as a discriminating character : the num- 
ber of the teeth and cilis is subject to varia- 
tion in Orthotrichum, and the hairy cover- 
ing of the calyptra is entirely wanting in 
some of its species. Thus nothing remains 
both for essential and artificial disdnctbn, 
but the det^bed .erect situation of the inner 

cilisc. 
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dliab, wbich in Ortboirichum are always bait 
inward and vaulted . in several Bpccies these 
cilife arc placi'd in such a manner among 
die leeih of the outer peristome, that they ap- 
pear to issue from ihe same base with them, 
and thus j^ve the idea of a simple peii-nome: 
bdt in twost cases it can be distinctly sum 
thait rtie cflijc issue betwnd the teeth, from the 
inner miMnbrane of the capsule (fig. 76). 

Most spedcs of tliis genus have a very 
short pedicled capsule, concealed in the en- 
vrfopin^ feaflets^ whence Neckera permaia 
(which, with Leskea complaiiata, and Ncc- 
kt¥a rttriipenihtla, beanriftllly adorn the 
stems of nid tree?,) was rofjrrcJ by Linnteus 
to the genus Fontinalis, the character of 
vhich he states to be a capsule surrounded 
by its proper leaflets; \\hich corresponds with 
what he observed in that species of Neckera. 

XXn. CLIMACIUM. 

The mouth of the capsule has a liouble 

peristome: the outia- one consisting of 

sbcteea teeth, and the inaer «f as many 

cilia;. 
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c^liae^ disposed in pairs, conniving above, 
detached at the base, but united by means 
of transversal fibres. Peduncles axillary. 

Weber and Mohr were the first who 
formed Neckera dendroides into a proper 
genus, under the above name: following 
them in this, I here give the first delineation 
of the generic character in fig. 70. 

XXIII. TIMMIA. 

The mouth of the capsules furnished 
with a double peristome ; the outer one con- 
sisting of sixteen short, almost truncated 
teeth, and the inner of as many membrana- 
c^us long teeth, disposed in pairs, and dis- 
engaged the whole of their length. Fig. 6S, 
rispresenting the generic character, is also 
applicable to Meesia longiseta and de^ 
albaia of Hedwig. The peduncles issue 
.from the extremities of the shoots, by which 
circumstance, as well as by the short, and, 
as it were, truncated teeth of the outer peri- 
stome, and the unconnected inner cilisc, this 
genus is pretty distinct from the preceding. 

Y XXIV. MEi;- 
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SXIV. MEESIA. 

The tnouth of fhu capstile has a dotiblff 1 
peristome ; the ooter otie consisting of six* i 
teen shoner or longer teeth, (he jniicr of thA ] 
same number, reticulated, flat, between t 
linear processes. The pedundes are « 
stantly at the ■extremities of ihc shoots. 

Hcdwij^ considered this as belonging i 
the preceding genus, from which, however, I 
tt Is distinct, in the form tjf the inner peri- 1 
siome, whence WiUdwiow proposed thbi 
st'paration, Riving to M«sia hugiieia thbJ 
name Of Thnmb, and Training tli« 
McMafor 'Mecrfn ul'ginma. This is,!naeed, 
a very proper change ; we shall, however, 
see hereafter, that Hedwig's Timmia cannot 
be referred to Leskea, though Willdenow 
thouj^ht it might. I have still to observe, in 
this piaee, tliat Bryum macrccarpon of 
Hcdwig belongs to this genus, and, with re- 
spect to the generic cliaracter, differs from it 
only in having the t?eth of the outer peri- 
come longer. The best representation of the 
generic 



§ea^ character is givan in Hedwig*s Histo^ 
iHl Nat MttSGoci. fr^odosor, vol. ii. t^ 9, 

XitV. tESldEA. 

• ■ ' . ■ ■ • • 

Mbiith of the capsule with a double peri- 
!$tdme ; the outer conmsts in irixteen long- 
iumniinated teeth 3 the inner in a delicate 
joaembrane, running. out into rU|iifo.nn acu- 

inmated teeth (fig* 71)* 

• - «• > 

The sttnation of the pedicles <o£ the frwt 
is Constantly axillary, a character which^ 
together ivith the form of the inner peri- 
stome, distinguishes this genu^ from the 
.t>reted]ng; In the natural system it clashes 
mth the genus Hypnum, of which it has 
the sannentose, branchy habit. Nor is it 
ah easy matter, in several df the species of 
these genera^ tb distihgnish the foim.<]f the 
bmet peristome, since (in Hypnuni) the 
tiEse between the Aeeth of the inner peri- 
^fiomd are sometimes so delicaite that they 
become visible only by iiieains of a very 
wqjtt jn&gnifier i in such cases the student 

y9 rtins 
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runs the risk of mletaking a true Hypnum. 
for a Lcskca ; from whence i( appears, that 
it often requires much more careful attcit« 
tion to distinguish the form of the peri- 
stome, than the siluabon of the flowers. 

XXVI. FUNARIA. 

The mouth of the capsule has a double 
peristome ; the oitt«>r one of sixteen pointed 
ta'tli, rather obliquely tunw-d, and cohering 
at the top ; the innet of as many cih'i, 
lying «at (fig. 72). 

Peduncles of tlic fruit constsmly ter- 
minal. 

Tl:c-t.' clia'-:i(f'^r? arc Fufnci..'nt (o distin- 
guish this genus from all the rest. 

XXVII. BARTRAMIA. 
Mouth of the capsulff with a double peri- 
stome ; the outer one consisting of sixteen 
pointed, detached teeth ; the inner of a 
delicate membrane, terminating in as niany 
acuminalely divided teeth. 

Peduncles of the fruit terminal, except 
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in one species, Bartramia Hallerianaj in 
which the peduncles issue from the axils of 
the leaves. 

The generic character of Bartramia has 
been framed with great accuracy by Swartz, 
in Schrader's Botanical Journal, voL ii. 
p. 180. 1800. According to the above 
character, explained by fig. 64, taken from 
B. Halleriana^ it would appear that Mnium 
forUanum^ marchicum^ and spharocarpon^ 
are all three congeners of Bartramia ; and 
my own observations convince me of the 
propriety of referring them to this genus. 
I am also inclined to do the same with 
Pohlia tlongaia^ and Bridel's P. intermedia ; 
but I confess that this requires more atten* 
tive and frequent examinations than I have 
as yet had an opportunity of making. 

XXVIII. BRYUM. 

Mouth of the capsule with double peri- 
stome ; the outer one consbting of sixteen 
detached teeth ; the inner of a mem- 
brane, terminating in pointed, imperforate 

teeth. 
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weth, with intermediate delicate diia. The 
peduucleA are constantly terminal. 

I have illustrated the generic character of 
Bryum by a drawing of Hi-ilwig's Webera 
hn^collh (fig. 65 ', which with regard to 
ibc form of its inner peristome, indeed, l 
agrees with Hedwig's Wobera/zf/n/ormw, 
but in no respect witli Webera nuiam. The. 
perisloine hjs neilher been figured by 
Swartz, who calls the plant very correctly 
Bryuin hngicoUum, nor by SchwUgrichen, 
who reters it to Webera. Every way agree- 
ing with this in form, we find ihe inner, 
piirislome of Webera p^ri/brmis, Arrhcno- 
pteron hctero^t'ichum, Brytim dplicatufum^ 
argevleum, jtdaceum, alpinuvi, Zierii, c.a- 
hiliarCf caxpilidumjannolinum, sndsqunr- 
rosuin. Now as these agree likewise in the 
situation of the peduncles of the fruit, they 
niight,according to my own opinion,properly 
be added to the genus Bryum. Probably, 
loo, the Pohlia: of Hodwig should be referred 
to the same: the account of the membrane 
I if the inner peristome being furnished with 
sixteen 



fjisiti^e^ teetbj does ftQt ^vei^ apply to PoUia 
elongata^ the pi^rkEom^ of whjch^ such a$ 
H Qociim xiK>3t fre^ua;itly» fe repr^s^At^d in 
fig« 40. ViewQ^ in thi$ Hght, we BU^ht take 
thianp^gtqs for a JE^artramis^ its t^th heing 
S{^t; ; hut I believe that dUse wUl alsp he 
ff^mA between the pairs of teethr such i^ 
reatty eadst in Pohlia inclinata ^nd Bryum 
paii^rtf of Swarts; and that ^ these are 
^pecie^ of Bryunn is opt a matter of do^bt• If 
the form of the inner peristome of Pohlis^ 
ehngdlm he such as Hedwig (Descript, et 
Adumhr^ vc^. i. tab* 86.) has figured it, and 
such as Qiriedel (Mu6Cok>g- Recent* vol. ii^ 
p, 9* f. 19,) describes it in his Pohlia inteV'^ 
vhedia^ it woAild fpllow that these two must 
|>e separated from P« inclmat(iy a^^ Bryum 
puUms of Swartz, and referred to Leskea^ 

XXIX. MNIUM. 

Mo^th of the capsule with double peri-* 

9tpme I the outer consisting of sij|;teen de« 

t9che4 .teeth; the inner of a membrane 

t^fpui^tiPgm poi|ited»m\ich peaFfQrate4teeth9 

.w^ \\ with 
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with intermediate fine cilite. The peduncle 
of the fruit is consxmrly terminal. 

The form of the inner peristome is subject 
to variation : the openings in the teeth being 
often 60 large, iliat there remaitis but little 
of the membrane on both sides, as in Tim- 
mia avjtriaca (fig. 66), and megnpolilana 
of Hedwig ; in other cases something more 
remains of it, as in Wcbcra uutan-i of Hed- 
wifT ; in others again the openings are round, 
and a considerable portion of ihu- membrane 
remains nn both nidrfi, as in Mnium cuspu 
datum and ftunctalum. This more or 
less cannot possibly afford a reason fat di- 
viding the genus ; no more can the cir- 
eumstance that in the species of Timmia 
some disks contain merely club-shaped 
gemma: without rudiments of younj; fruit, 
this being likewise the case in Milium cntdum 
and horniim. Hence 1 consider the follow- 
ing species as bclongint^ to this genus : Tim- 
mia nuxiriacn and me^npoliiaita, Bryum 
pufche.UuTn, Mniuni pnluslre, honmm, cru- 
diim, piejidolriqrietiujr, turhinatiim, cu^pi- 
ilotttm. 
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datumj stellare^ pvnctntum^ undulafumj 
roseum^ serratum, and roslraium. 

IXX. CINCLIDIUM, 

The mouth of the capsule has a double 
pemtome ; the outer one conasting of six- 
teen detached teeth ; the inner of a cunet- 
form arched membrane, elongated upwards 
into sixteen, uniform, connected rays, below 
which it is perforated with large round 
openings. The capsule itself is furnished 
with an apophysis. The peduncles of th^ 
fruit terminal. 

This genus was discovered by Olof 
Swartz, and described and figured in Schra- 
der^s Botanical Journal, vol. i. n. 27* 1801. 
The cmly species known is Cinclidium . 
siygmm^ an inhabitant of the peatbogs of the 
north of Sweden. 

XXXI. HYPNUM. 

Mouth of the capsule with double peri- 
stome : the outer one of sixteen detached 
teeth *y the inner of a membrane running out 

into 
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tiMopoiniedicttbjWtihiDtcriuedtttefinecilia;. 
The peduocl^e of the iVuu are consttuutjr 
axillary, which is the only anifidal character 
that (liiiiugiiishes this gtniis from Bryura. 
In nutuml itj<iiuty it is distinct from tbe 
latter in its habit, being tlccutnbent, sar> 
mentosc. and variously branched. In tha 
latter respect il si^rees with Leskea, from 
which however it differs in ilie form of 
the inner peristome. That this characier 
is, however, often very difficult to be 
observed, 1 have stated in ^KaUiig of 
Leskea. 

The delineation of the generic character 
(fig. 56) I have taken from a new species, 
which I call Hypnuiu Ludwigitmum, it be- 
ing discovered by Mr. Ludwig on the Sudetic 
mountains, lis small stems are simply 
branched, leaves ovate, veinless, slightly 
serrated, imbricated, and capsule erect. It 
stands next to Hypnum serpens and mollcy 
from Loih of which, however, it is distinct 
by the serratures of the leaves. 

The very difficult arrangement of thespe- 
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i:!es of this «ti:teimve genus might be best 
effected by separating, acflording to Weber's 
ptop^ml^ the specif vith vesnlees, horn 
those witti veined €^ nenred leaves, and by 
attafidhfig to the direction of the leaves whe^' 
ther tiaief are secund or not, 

XXXIL FONTINALIS, 

Mouth of the capsule with a double pe^ 
fktome : the outer one consisting of sixteen 
diverging, subulate teeth ; the inner of a 
cuneiform, netted membrane, with irregulair 
square meshes composed of bundles of vesH> 
aeis. The fruit is situated in the axils of the 
leaves (fig. 77). 

XXXIII. BUXBAUMIA. 

Mouth of the capsule furnished with i 
double peristome ; the outer one consisting 
of sixteen very short trxmcated teeth ; the 
innej of several rows of filaments, cunei- 
formly jojned together, and only slightly 
connected at the bpse ; of these the inner 
pnes are the lopgest. The capsule is oblique 
;i ■; ' (tig. 



332 OENBRA OF TIIZ MOSSES. 

(5g. 68). The pedunck's issue tmtnedi- 
ately from the root. 

Thus I have given you a prospectus of* 
the Genera ot Mosses, such as I think they 
ought to be framed according lo the rules 
of Botanical Philosophy. Far, however, from 
imruding my clasailicaiion on others, it is 
still my 6rst v/'v>h, that botaniiUs would agree 
in framing a stable nomenclature, without 
wliich, the confusion arising from the in> 
creasing number of names of the same Moss 
must be endless. Of this inconvenience I 
need mention one example only : — Grimmia 
cirrhala is called by DiUciiius Bryum, 
Mnium by Linnseus, Afzdia by Ehrhart, ' 
Weissia by Ilcdwig, Dicranuin by Rolh, 
Barbula by Bridel, Lecrsia by Willdcnow, 
Gymnostomum by Schrank, and Hypnum 
by Weiss. 
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LETTER XXI. 

SYNOPTICAL VIEW OF THE GENERA Of 

MOSSES. 

X o enable you to see the whole natural fa- 
mily of the Mossed at one view, I give you 
the following table : 

I. Capsule without lid and without 

• ■ /' ' 
regularly shaped mbiith Pkascum. 

U. Capsule with a lid divided into 

rays . ^ ScJdstostega. 

m. Capsule with naked mouth 

A. calyptra bursting tr2XiTftriaAy Sphagnum'. 

B. calyptra deciduous^ and of the usual 

■ » • ■ "■ ' • . . ' ' ' 

form OymfiMtomum, 

IV. Mouth of the capsule furnished 

A. with a simple peristome 

1.' with teeth proceediag from the outer, 
or from both the Inner and outer surface 
ofthec^sule 
a. with four distioct 4eeth Tetraphii, 

3 b. with 
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b. with fuUT teslh beat ouiwardl. snd 

uuiled 31 t[>p ^orfrnnf. 

f, withfigtot difiioct fwib 

n a. cap^iulc without apophysis 

Ocloiltpharwu. 
b b, witli apopbyiis f/tZuMMOt. 

d. with mtefn^tmh 
a a. iMth dtMincl 

n B ». froitiialkt Icmiifial 

cfllypini BiKaiypki, 

•• with a rnmmon imnJl 

(stjpini Gtifimia. 

bt>b. &uiutal]c« axUW]' 

Urtnsi-haio/VTptu 
r 6. tostbusilei] at lop ill the liinji 

of a coDe OtKM/omutttj I 

rr I-eth ^plit 

aaa. bent and solid Dicrttnwi. 

bbb. filifotin and erect 

TrUhuslomtim. 
dd. perforated liko a sieic Casc'uiodoK. 

e. Willi )6, :;2, nrniorc teeth, con- 
nected upwards l^ a tnuisvenal 
mcmbrant: Poh/lrickum. 

. f. with 16 vt 32 teeth disposed in 

pain Dulymodan. 

2. with processes of ilic inner membrane 

a. with twined cilis Barlala. 
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bk in a wedge-shaped process Diphysdumk 
B. \rtdi a double peristome 

I. The outer, 8 or l6 teeth distinct 
a. iniier eilift not oennected at the base 
by a membrane, and 
a a. vaulted inwards Orihoirichum. 

bb. erect Neckera, 

b« inner teeth, long> 4n ^tinct pairs, 

outer ones very short Jimmia. 

c. inner ciliae, long, in pairs, con- 
nected by transversal fibres, outer 
teeth of usual length Climacium, 

d. iDoer teeth -connected toward the 

base by a membrane and 
a a. uniform 

a a a. wltli terminal fruit- 

stalks Mfesia. 

bbb. withaitniakyfrmtstalks Lakea. 
i)lu ^disposed in pairs jBarttamU, 

€C* junequal) with intermediate ciliae 
;a a a. with- terminal fruitstalks 
* teeth strongly perforated Mnium* 
~** teeth imperforate Bnptm, 

b'bb. with axiHary fruitstalks 

Hypnum* 
'«. Aedabrane perforated below the 

teeth CincUdium. 

f. membrane without teelhj reticu- * 
lated .Fbn^naHf. 

g. a doubiflf 
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. a Jijuble r»w of fikutcui* iiuteu! 
of inner poUtaait-, ihcouitr Icetli 
tniocatid Jintl-auma. 

Her leetfi comiectcd at lap, ianvt 
cilia flat Fu!)and. 
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Oir THE MUSCI HSCATICI. 



J. HAT the Musci Ilepatici are very nvarlj 
rebled to the real Mosses is evident, bolb 
agreeing in iheir natural, and in several of 
their artificial characters. Most species of 
Jungcrniannia are leafy and branched like 
the real Mosses, and like them strike roots 
with the greatest facility. Like Tetraphis 
pdhicida and Bryum androgj/num, they 
produce cither on the tips of the leaves, or 
on particulnr peduncles, little heads that ap- 
pear to be of a pulverulent nature, and are 
probably aiialcgous to buds. The interior 
structure 



Structure of their stems and leaves, is, with<^ 
Out exception, loosely cellular ; aiid there is 
no appearance of spiral vessels even in thel 
firuit-stalks, that grow so very rapidly. But 
this cellular texture, in most Jungermannise^ 
is of a very delicate nature, and transparent^ 
such as we are used to see it in the species 
of Splachnum, and in the very young and 
tender leaves of other Musci frondosi. 
(Fig. 46, 75.) 

The straight canals in the leaves of most 
species of Jungertnannla form no midrib ; 
except in Jungerm. furcata^ palmata^ and 
pinguisj where we find a nerve supplying 
the place of a little stem, and traversing 
the substance of the leaf ; but in this, also, 
we look in vain for spiral vessels. 

As the Jungermannis approach the 
Mosses in J« ciliaris^ Leersiiy complanata^ 
and platyphylla^ so they recede from them 
in J. pinguUj palmatay fUrcaia^ and epu 
phylla^ gradually putting on the form of 
the other Hepaticac. Indeed, the diflference 
of external habit in the former species and 
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with intermediate fine cilia. The peduncle 
of the fruit is constanily lerminal. 

The form of the. inner peristome is subject 
to variation : theopt'niii^'s in the leeih being 
often so largej tliat there remains but little 
of the membrane on both sides, as in Tim- 
mia nmtriaca (fig. 66), and me^npnlitana 
of Hedwig ; in other cases something more 
remains of it, as iti Wcbcra nutam of ITed- 
wifT ; in others again the openings are round, 
and a coiisidcrabte portion of thi- membrane 
remains on both sides, as in Mnium ctupid 
ilotum and pimctatum. This more or 
tea cannot possibly afford a reason for di- 
viding the genus ; no more can the cir- 
cumstance that in the species of Timmia 
some disks contaiti merely club-shaped 
genimsc without rudiments of youn.; fruit, 
this being likewise the case in Mnium criulum 
and hornum. lleiice 1 consider the follow- 
ing species as belongint^ to this genus : Tim- 
mia rtuxtruicfi and mt^gnpoHfatia, Bryum 
piilchdlum, Mnium pnliishc, honinm, cnp- 
diim, psetidolriqnetivin, tiirHnalnm, aispi- 
ilotuvt^ 
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daiurrij stellare^ pimctatum^ undulatumj 
roseum^ serratum, and rostrahim* i^ 

IX?. CINCLIDIUM, 

The mouth of the capsule has a double 
peratome ; the outer one condsting of ^- 
teexi detached teeth ; the inner of a cunei- 
form arched membrane, elongated upwards 
into sixteen, uniform, connected rays, below 
which it is perfoFated with large round 
openings. The capsule itself is furnished 
with an apophysis. The peduncles of th^ 
fruit terminal. 

This genus was discovered by Olof 
Swartz, and described and figured in Schra- 
der*s Botanical Journal, vol. i. n. 27« 1801. 
The cmly species known is Cinclidium . 
stjfgium^ an inhabitant of the peatbogs of the 
north of Sweden. 

XXXI. HYPNUM. 

Mouth of the capsule with double perv*. 
stome : the outer one of sixteen detached 
teeth } the inner of a membrane running out 

into 
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wtopoinledteelhjWHhimerniwJBtefinecUia:. 
The peduncles of ihc fruil are constantly 
axillary, which is the only artificial characlcr 
that tlistigguiNhes this genus from Bryura, 
111 natural alTtiiity it is dit^iinct from iba 
Utter iu its tul»t, beiug decumbent, »r« 
luentose, and variously branched. In tlio 
bitter respect it ajirees with Lcskca, frtan 
which however it ditTer$ in the form of 
the inner pcnstoiiic That this character 
is, however, ofttn very difficult to bo 
observed^ I have stated in t^peaking of 
Leskca. 

The delineation of the generic character 
(fig. Jfi) I have lakfii from a new species, 
which I call Ilypnum Liidtaigitimim, it be- 
ing discovered by Mr. Ludwig on the Suderic 
mount.itns. Its small siems are simply 
branched, loaves ovate, veintess, slightly 
serrated, imbricated, and capsule erect. It 
stands next to Hypnum serpens and mollcj 
from Loih of which, however, it is distinct 
by the serratures of the leaves. 

The very dilHcuU arrangement of the spe- 
cies 
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(des of fhk extensive genus might be best 
effected by separating, acdording to Weber*« 
propeaal, the specks xmh veinlesa, fiom 
tbose whli' veined or nerred leaves,, and by 
actetidisig to the direcdon of the leaves Jirhe^. 
ther tkejr are secuiid or. not, 

XXXIL FONTINALIS, 

Mouth of the capsule vnth a double pe« 
ristome : the outer one consisting of sixteen 
dhrerging, subulate teeth ; the inner of a 
cuneiform, netted membrane, with irrfegulair 
square meshes composed of bundles of ves? 
aels. The fruit is situated in the axib of the 
leaves (fig. 77). 

XXXIIL BUXBAUMIA. 

Month of the capule furnished with H 
double peristome ; the outer one consisting 
of sixteen very short trxmcated teeth ; the 
inne|[ of several rows of filaments, cunei- 
formly jojned together, and only slightly 
connected at the bpse ; of these the inner 
pnes are the lopgesj. The capsule is oblique 

>i ■ : • (fig. 
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(fig. 68). The peduncles issue immedi- 
ately from the root. 

Thus 1 have given you a prospectus of- 
the Genera of Mosses, such as I think iht-y 
ought to be framed according to the rules 
of Botanical Philosophy. Far, liowcver^froin 
intruding my clasdticaiion on others, it is 
still my first wish, that botanists would agree 
in framing a stable nomenclature, wilhoul 
which, the confusion arising from the in- 
creasing Dumber of names of the same Moss 
must be endless. Of this inconvenience I 
used mttDiion one example only : — Grimaiia 
cirrhata is called by Dillenius Bryum, . 
Mnium by I.innarus, Afzolia bv Ehrhart, 
Weissia by Iledwig, Dicranum by R(.iih, 
Barbula by Bridel, Lecrsia by Willdcnow, 
Gymno£tomum by Schrank, and Hypnuni 
by Weiss. 
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like that of some lichens (P^Iddea hfme^ 
nina^ ainina) : these lobes, too, are gene- 
rally fiamished vnth a strong midrib, more 
prominent at the und^r than the upper sur^ 
face, and it is in M. hemispJuerica and cru* 
data aldne that this midrib is wanting. 

Itlie surface of the leaf^ expansions is 
foygh, like shagreen, and consists of a 
heautiftil net- work, in each of the meshes of 
irirhidh the microscope discovers a little pro* 
tuberance. The lower sur£ice, all over 
beset with villous roots, is dark, or of a 
reddish colour, furnished with a proper, 
wrinkled epidermis, adhering to the midrib* 
By means of the root-Eke villi, the plant 
lays hold of the soil, from which it cannot 
be di^tached but by moisture rather long 
aj^lied. 

The species of Marchantia are found 
greien throughout the year; but it b at 
certain periods, only, that we discover their 
organs of propagation. Towards autumn^ 
some plants begin to display a number of 
scattered papillae, which soon open, and are 

found 
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found to contain numerous oblong bodies, 
acuminated at botti extremities, and out of 
which tile young plant emerges, as from 
seed. These bodies, as has been justly 
observed by Micheli, Diltenius, and Schmie- 
del, are to be considered as gemmae. 

There is another kind of gemmae, which 
have been regarded as anthers, and are 
generally found on different plants from 
those that bear fruit : they are egg-shaped, 
and contained in disks furnished with pe- 
duncles, as in Marchantia po/f/mor^Aa i or 
trithout peduncles, as in M. coriica. It Is 
only in M. androgyrta that we find the 
receptacles of gemmae, and of the seeds, 
borne on the same plant. This presence 
pf gemma: of two diSerent kinds is rut 
peculiar to Marchantia ; for they exist also 
in bulbous plants, in Tetraphis/je//Kc/t/a, &c. 
The above-mentioned disks dry up, and 
towards the middle of. summer, other spe- 
cimens of Marchanda, whicb always grow 
together in groups, produce small pedided 
ptarSi which, in M, poli^morphoy have from 
pigtt 
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dght to ten rays, or only four in M. cruciaia^ 
and appear halved in M. chenopoda of Mar«^ 
dnico, having four or five acuminated seg* 
ments pointing towards one. side only. In M, 
hemupharica^ they form hemispherical urn- 
brdlas, with from three to eight obtuse 
segments ; in M. conica^ they appear like 
ymall cones, furnished below with from five 
to seven notches; in M. tenella^ this cone is 
surrounded^ towards the base, with many 
fiingeat' in M. androgyna^ it is very little, 
pr not at all, divided below. The litde 
peduncles of these organs issue out of the 
midst of the substance of the leaf^ in M. 
hemispkiffrica and chenopoda ; out of the 
sinuses, in M. polyiaorpha and androgytux ; 
and out of proper calyxes, in M^ conica 
and cruaata. 

Beneath these umbrellas, stars, or cones, 
the rudiments of the fruit are generated. 
Under each ray of the star, and under 
each segment of the umbrella^ or cone, 
several capsules (in M. oonica one only) are 
contained in proper calyxes, which, in M, 
ffyenopoday cruciata^ znd polt/morphaj are 

regularly 
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regularly divided into four, aiid in M. hewi' 
sphttricOf coni'ca, androgyna, and teneUa^ 
into more segments. The capsules, before 
they arrive at maturity, boar each a pisiil, and 
are furnished with a delicate calyptra, mhicb 
afterwards bursts, and the cajisulc* opeus to 
such a manner that it displayt; several seg- 
ments rolled back. The seeds which they 
contain are provided with &inular elastic 
flings as those of Jongcrmannia. 

That these are real seeds, capable >^ 
germinatiog into young plants, was proved, 
by the experiments made by Necker, 
(Physiologia Muscor. p. 118, 119) as 
early as the year 1772, and by Hedwig 
(Theoria Generat. p. 179.) with M. poiif' 
morpha. The best figures of the recep- 
tacles of the gemma: and fruit, are given 
by Schmiedel (Icon, et Analys. tab. 9, 29, 
31, 34), and by Hedwig (Theor. Gener. 
tab. 26 — 28). But before these botanists, 
much had been already done to\vard8 
the illustration of those parts by Dillentus 
(Hist. Muse. tab. 75—77). 

III. ANTHO- 
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III. ANTHOCaEROS. 

The intaior structure of this Hepatiai 
agp:iees with that of the fronds of the Mar* 
chantis and of some species of Jungennanniiu 
The -whole substance is made up of beautiful 
hexagonal cells, each of which, on the sur« 
face, is marked with a small protuberance ; 
and these, when seen through a microscope^ 
give to the whole a shagreen^like appean- 
ance. 

In this genus we distinguish two kinds of 
organs on die same plant. In the sub- 
stance of the leaf itself, within a proper 
iuTolucre, are enclosed several small heap6 
of minute, egg-shaped bodies, of a reddish- 
yellow colour, surrounded each by a jointed 
ring : these parts were taken by Schmiedel 
and Hedwig for the male organs, but may 
with greater propriety be considered as naked 
gemmae* From the middle of these smaH 
heaps, out of a proper csdyx, with toothed 
and reflexed margin, there Issues a horn-like 
body, covered, at first, by a brown villous 
icalyptra, which latter soon blls off, when 
£ the 
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the horn splits into two valves, showing a. 
fine filiform column in the centre : the seeds 
are now discharged, beset all over with 
delicate bristles, and each furnished with a 
jointed pedicle, by means of which they are 
probably ejected with a jerk. 

Michelj has already represented these 
parts (tab. 7), but mistook the horn for the 
male flower, and the reddish-yellow graiot 
for the seeds. Schmiedel examined these 
sexual organs more accurately, and has 
figured them with greater correctness (Icon, 
tab. 19 and 47); and Hcdwig has dnce 
thrown additional light upon the subject 
(Thcoria Generat. tab. 29, SO, 31). 



IV. BLASIA. 
In this genus, also, the organs of propa- 
gation agree, in the more essential points, 
with those of the other plants of this natural 
order. Nor is the totally cellular organizar 
tion which we find in the species of Mar> 
chantiaand Amhoceros, here wanung; only 
with this dilFerence, that, in the fertile plants, 
the 
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the lobes are traversed by a distinct nerve, 
directed straight towards, and terminating ^ 
in, the capsules. In the spring, at the extre- 
mity of this midrib, is seen an egg-shaped 
capsule, which appears, at first, im* 
mersed in the substance of the leaf itself, 
but is afterwards prolonged into a cuneiform, 
truncated tube, of the form of an elephant's 
proboscis, and which^ as long as it remains 
closed, is furnished with a reddish-coloured 
point, seemingly the remains of the calyptra. 
In due time the seeds are protruded from 
the ovary into this tube, at the mouth of 
which they arrange themselves, in such a 
manner that the whole appears in the form 
of the pulverulent capitula of Tetraphis. 
Schmiedel saw these seeds germinate. 

Besides the midrib, we see almost in all 
specimens of Blasia, within the substance of 
the leaves, scattered, dark-green dots, which, 
if more closely examined, are found to 
ccmsist of aggregate vesicles, clothed all over 
with delicate hairs; these, from their ap- 
pearance, may be considered as naked 

gemmae. 
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gemma:. There is, however, another kind 
of gemmx, by which this plant prapagaies 
itself i these shoot out on the lower surface 
of the leaf, and are soon surrounded by a 
crenulated leafy substance. 

Schniiedel and Hedwig have given most 
excellent details of this genua j the former 
in a monograph ('* de Blaaa," in his Dis- 
sertationes Botanicie), the latter in his 
*' Theoria Gencraiionis," &c. 

V. TARGIONIA. 
The only species as yet known of this 
genus has, likewise, so much in common 
with the species of Marchantia, niana, and 

Anthoceros, that Linnscus was very riglii in 
referring it to the same family. Targionia 
hypojihylta grows on the declivities of rocks, 
where these are covered by good mould, kept 
moist by the water trickling down on them. 
It forms narrow lobes, of a green colour, 
roamled at the cxtremhy, furiii-slicd, on their 
lower surface, with reddish plicated mem- 
branes, and, in the centre, with fibres pcr- 
formin;^ 
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forming the office of roots. Early insuring 
it produces lateral shoots, and in March, a 
brownish-red fruit begins to form itself be- 
neath the rounded extremity of the lobes, 
which afterwards opens with two valves, 
and contains a single seed. 

On examining this fruit more closely, 
before it has opened, it is found to consist 
of two membranes, the exterior of which 
is of a purple red colour, and separable 
from the interior, which is transparent, and 
formed of a net-work with hexagonal 
meshes. Within these meshes are lodged 
glajidular bodies, similar to those in Blasia, 
Anthoceros, and the species of Jungerman- 
nia. They may be considered either as 
fecundating organs, or as mere precipitations 
of the surplus of the proper juices of the 
plant. That they abound with proper 
juices, containing carbonated hydrogen, may 
be also inferred from the turpentine-like 
smell these plants diffuse on being dis- 
sected. 

In the cavity formed by the above-men- 
tioned 
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tioned membranes, on an elevation of the 
J>ottom, is seen the ovary, furnished, at the 
upper part, with its pistil, exactly like the 
pistils of the Jungermannire, and of some of 
the frondose Mosses. By the sides of this 
ovary are always found other pistils, but 
which, as in several species of Jungerman- 
nia, are abortive. The pistil of the fertile 
ovaries, as tonn as these begin to swell, 
disappears, and ilie capsule now takes the 
appearance of a beautiful net, containing 
numerous minute seeds, connected together 
by extremely delicate threads. 

Such I have constantly found the sexual 
organs of this Moss, during the space of 
four years that I have examined it ; and 1 
have given figures and descriptions of it, in 
the Transactions of the Swedish Academy, 
1W2, p. 85 — 91. pi. 4, and in the Bulletin 
de la Societe Philomatiquo, an 9, no. 52, 
p. '27. The same had been before examined 
and described from dried specimens, by 
Schrcber, (See " NatUiiiTscher," no. 15, 
p. -JSfi.) 

This 
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Thk plant is found near Halle and 
Dresden, and ia Italy* 

VI- SPHiEROCARPUS. 

This genus approaches very near to the 
foregoing ; the fruit, when arrived at matu* 
rity, divides, in the same manner, into two 
valves, and contains a solitary, seed ; but 
the capsule is bottle-shaped, begins to open 
9t the top, and afterwards splits its whole 
length : it is not ^tuated on the lower, but 
on the upper sur&ce of the frond. With- 
in the cells of the frond are also seen the 
greraish, glandular, minute bodies, with 
which the species of Blasia and Jungerman* 
nia are fumidied. Tou find the whole 
form of the plant fidthfully represented in 
fig. 78, but having examined only dried spe* 
dmens, I was unable to add the dissections. 
Accordmg to Micheli, who has first disco^ 
vered the only species of this genus, Spbse- 
rocarpus terrestris grows in the gardens 
about Florence, in pure sand* I received my 

2 4 specimens 
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specimens from England.— Sec also Schmie- ] 
del's Icones, tab. 28. f. ii". i — 8. 

\m. RICCIA. 
The gradual transition to the forms less 
and less complicated in the vegetable world, 
is particularly illiistrared by the species of' 
this genus, which, if their internal structure 
were not absolutely reticulated and cellular, 
must have been classed wiih the Lichens, 
and especially with Endocarpon, with wluch 
Riccia agrees in more than one respect. 
Its principal character consists in the 
receptacle of the fruit, or seed-vesisel, 
b«ng lodged in the substance of the leaf, 
or of the plant itself, so that it can only 
be discovered by the darker colour of 
the place where it is situated. But this 
recepmcle of the fruit is, in all the species, 
furnished with a duct, which may be com- 
pared to the pistil of other imperfect plants. 
In l\\oof->its species, R. auiandrhia (Mi- 
chcli, tab. 51. fig. 1.) aiid R. pijram'idatay 
when 
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When the seeds are arrived at perfect maturi- 
ty, the fruit escapes from, and projects over 
the substance of the leaf, and is all around 
pubescent and short pedicled in the former, 
sessile and cone-shaped in the latter of these 
species; In the other species it either pro- 
jects very little (as in R. minima and cry* 
stalima^ Schmied. Icon. tab. 45.), or it 
remains within the substance till the frond 
decays. In all the species it contains a 
great number of minute white seeds, which 
are connected together by means of threads. 

Besides these recfeptacles 6f the fruit, 
there are likewise, within the substance of 
several species, extremely minute receptacles 
of gemmae, distinguishable by their lighter 
colour, and which, in R. coriandrina and 
pyramidataj give out threads at the surface 
of the leaf ; it is, however, remarkable, 
that they are never foiind in the same leaf, 
nay often not even on the same plant which 
contains the receptacles of the fruit. 

Micheli was the first who examined and 
figured (tab, 57) the sexual organs of this 

2 A 2 genus ^ 
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genus ; and after liim Schmiede! (Icones el 
Anaiys. tab. A-i, 4.5) ; and Hedwig (Theoria 
General, tab. 3l). Its known species 
occur partly in company with the Lemna^ 
in our ponds, partly with the Marchaniisc, 
ia a moist soil. About Krullwiiz, large 
parts of tlie rocks are covered with Riccia 
ciUata and glauca ; and R. pyramidata is 
also found in the same neighbourhood. 



LETTER XXm. 



ON THE CHARACTER, rECOITOMT, AND 
PROPAGATION OF THE LICHENS. 

JHIjtherto, my dear friend, you have 
accompanied me through those parts of the 
vegetable kingdom, of which, being able to 
define the limits, we could give a satisfactory 
dt'finilion : but of the family vhich we are 
next to examine, it is more diii^cult to obtain 
a precise idta, on account of the great laii- 
lude 
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tude allowed to it by the general consent of 
botanists. 

Even the new and excellent system of 
Acharius is not exempt from this imper- 
fection i at least, the difference between the 
Phycenae (or cryptogamous water-plants, 
the proper Algae), and theByssi and Li- 
chens, is not given with suf&cient precision, 
and the principles adopted are not always 
adhered to. Thus, for instance, the rudi- 
ments of the Confervas, in Lichen viridis of 
Schreber, are considered as a species of the 
genus of Lichens called Lepraria: though the 
microscopical drawing, fig. 7 9. b. shows them 
to be a real Conferva. In the same manner 
Acharius establishes as Lichens, Parmelia 
pannosa and velutina (Method. Licheti. 
p. 245), which, more closely examined, 
prove to be new species of Conferva*. 
Thus too, the genera Pulveraria, Lepraria, 
Spiloma, Variolaria, can scarcely be con- 
sidered as any thing else but the young 

* Weber und Mohr, Naturhistor. Reise durch Schwedou, 
p. 104. 

offspring 
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offspring of other I-ichens, or of Byssi, tQ 
which several species of Lepraria at least 
ought cenainly to be referred. At fig. 103 
is the iL'af of a Moss, stained with the germi- 
naiitlg powder of Pdrmelia Jjoilhiaria, such 
as we frequently see it on ihe declivities of 
rocks. Acharius would have declared it to , 
be a Pulyeraria. On the other hand, I am 
of opinion, that Lichen hippolnchoidef, 
verticilUiUts, radicifarmis, and aide/m of 
liutnboldt (Flora Fribergens.) are, wthout 
reason, excluded from the Lichens ; siiKc 
they have distinct organs of propagation, 
shooting out from the sides of the piurt. 

Vc^ctabii.'s whose orj;.-ins of propagation 
are so simple, cannot po&sibly be distin- 
guished by a few essential characters; but 
we arc under the necessity of having recourse 
to the wholf of the characters, both natural 
and ariiricial, to arrive at a proper and ex- 
clusive definition. I should define Lichens 
lo be cryptngauious plants, not of a di. 
stiftctly cellular, but of a fibrous, compact, 
or gclalillous sliucturc, whose sexual 
organs 
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organs are contained in obvious scutellae, 
patellulse, peltx, thalamia, disks, . or pilidia, 
and which multiply also by means of a 
germinating powder or of peculiar germi- 
nating warts. 

Indeed, in giving the general character of 
Lichens, regard should always be had to 
their internal structure. Endocarpon has, 
like Riccia, the receptacles of seeds lodged 
within the substance of the leaves,^ but their 
respective structure is entirely different; the 
latter having a completely cellular structure, 
while that of Endocarpon (fig. 80. b.) is 
compact, and formed of nothing but pure 
precipitations from the vegetable juices, ex- 
cept here and there some very slight rudi-* 
ments of a cellular organisation. In the 
peltae of Peltidea horizontalis (fig. 81. b.) 
are observed oblong cells gradually elongated 
into canals, such as occur also in Peltidea 
saccata (fig. 104): but in this Lichen I ob- 
serve, beneath the layer of seeds, another 
layer composed of distinct cells, as is seen 
}U the figure just quoted. The woody stem of 

Usnca 
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Vsaea.jlorida consists of a loose bark, form- 
ed by precipitaiion, of a hair- and dust-like 
intermediate substance, and of a woody pith 
composed of closely apgregaied canais (fig, 
105): but never is there the least appear- 
ance in any Lichen of spiral vessels, or spu- 
rious trachese, and seldom of a completely 
distinct cellular structure. Rudiments of 
cells are, sometimes, though seldom, itict 
with on the lower surface of the lobalL-d 
Uchens. where their destination seems to 
be to absorb the moisture of the soil. Such 
imperfect cells may be distinctly seen ia 
Pellidea .'Tccn/n {Ug, 104). 

The difference between the woody i«th 
and the graiiuliir bark ii particularly ex- 
emplified in ilie formation of the seminal 
tubercles and diuks of several Lichens. In 
Usnea, for instance (fig. 83). the orbills 
consist almost entirely of an elongation of 
the 'voody pith, and, in this genus as well 
as in Parmclia and Peltidea, contain tubular 
ducts, amor.g which the seeds arc lodged: 
the outer part of such orbilia:, sculelta; or 
peltsc. 
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pelts, is a continuation of the granular cor* 
tical substance of the plant. In several 
species of Usnea, as also in Parmelia divari" 
cata and sarmerUosa^ we see the cortical 
substance peel off in horizontal rings, leap- 
tng the woody pith in form of threads. 

The connection which the cortical su1> 
stance has with the propagation by means of 
lateral prolongation, as it is called, is like- 
wise very obvious in the Lichens. The 
germinating powder issues from the whole 
surface of (he cortical substance in Parmelia 
pulveraceayConspersa^polUnaria^ (fig. 103); 
from certain parts only, in P^xm. farinacea^ 
glonudifera^ scrobiailataj and Peltidea aph" 
ihosa. In the Usneae (in U. plicata y da^ 
sopogoTty fig. 84. a. a. a. a), as likewise in 
Parmelia camspersa^ fig* ^^9 andCetrariayttni- 
perinoj the germs appear in the form of 
papillas, and in Lecidea pustulata in minute 
arborescent elongations. 

This propagation by lateral prolongation, 
or by gemmae, an the more imperfect plants, 
prevails more as the degree of organisation 
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is iower. It begins to occur in (he Ferns, 
is more genera] in the Mosses, still more so 
in the HepaticEC, and most prevalent of al) 
in the lichens and Conferva;. The cortical 
substance contains ihe precipitates of the 
vegetable juices in that concentrated and 
perfect form, In wliich we observe ihein 
in the rudiments of the young Lichens ajii] 
the Pulverarix ( fig. a6). 

The juices being so concentrated, no ox- 
ygen is extrioted in the Licliens by the in- 
fluence of light, and a green colour is but 
seldom observed in these plants. 

On subjecting Pulveraria chloiina to the 
microscope (fip, S6. bV ynu find a subtile 
germinating powdtr mixed with delicate 
liair-iike threads, the same as in the cortical 
Kubstancc of Parmclla ci/riiia, paricliiia, and 
of Cetra!iaJ;(;(//^c'r/?;a and piiiasiri. Is this 
Pulveraria (which Is produced in shady 
phccs in the iissnrcs ot rocks and trees) 
to be considered as the first rudiments of the 
fronds of those yellow Lichens ? I can 
scarcely doubt it. 

Lepraria 
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' Lepraria tutescens (fig. 87. ia. ) viewed 
through the mic/oscope (fig. 87. b.) exr- 
hibits the same appearance as the gemmx of 
Parmelia candelaria and parietina. 1 am 
also induced to think that Lepi^ria incarm 
becomes Lecidea muscorum. I see tills plant 
spring up on all flower-pots when kept moist 
and warm : the crust which it at first forms 
Qn the mould becomes gradually more solid^ 
till at last the patellulae of Lecidea appear. Iqi 
the same manner I have often observed the 
gradual transition of the germinating ppwr 
der (fig. 103) in Parmelia />o///;2ana. 

The crust on many of the Lichens, such 
as .Calycium hyperellurrij (fig. 88. a. b.) 
consists almost entirely of this powder, 
which, wherever it flies, reproduces the 
{same plants 

Indeed a superficial observation only could 
give rise to the idea that this powder is the 
fecundating substance analogous to the poU 
ien of other plants; an opinion princi- 
pally defended by Hedwig, but without 
producing any proofs in its support, except 

.V^hat 




what are founded on a misconceived ana> 
logy. A great number of Lichens seldom 
or never produce receptacles of fruit, and 
are propagated merely by this powder. Le- 
cidea pusculata is very common with us : it 
is only in Sweden, however, and there very 
rarely, that it bears patellulsB ; but its whole 
surface is covered with the same powder of 
germination standing on particular branchy 
pedicles, which wherever it is carried by the 
winds produces new plants. FructiEcations 
very seldom occur, too, in Parmelia Jutofo, 
in Cetraria nkaiis, fallax and giauca, 
which, nevertheless, propagate with great 
facility. Nor has fruit been scarcely ever 
observed in Gyrophora anlhiacina, Par- 
mclia scorteay chalyhiformis, melaloma, nor 
in Lccidea cechumena /3 dij'rncta, in Lichen 
bicoior and pubescem. But this is no ob- 
stacle to their propagation, the powder of 
germination supplying the place of seeds. 

As a still stronger proof that this powder 

is by no means analogous to pollen, we need 

pnly refer to the experiments of those na- 

2 turalists 
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tundists vfao, since the time of Micheli, 
have seen young Lichens germinate from it. 
The botanist just mentioned having first ob- 
served this in Bsomyces pyocidatus S tuber^ 
culosus (tab. 4K L. Q.% founded on it 
his theory; iaccording to which the pow- 
der is considered as seed, while the fruit itself 
is suiq)osed to perform the function of the 
flowers, — an opinion which has but very 
little to recommend it. But on the other 
hand^ if we consider the dust that covers the 
surface of Lichens as cortical substance, 
endowed with the faculty of germinating, 
this theory appears to coincide with all the 
observations made by Schreber, Schmidel, 
FlSrken, and others, and which every atten-^ 
live observer will find to be perfectly correct- 
From these it appears that in the neighbour- 
hood of the more advanced Lichens, a num« 
ber of young plants spring up exactly m that 
quarter to which the rain or current of air haar 
washed or blown the germinating powder 
from the mother plant. 

Nor do we see the necessity of anthers t& 

Lichens,, 
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iJchcns, ance ihe fruit of oiher cr^-ptoganw 
caj plants is developed without distinct fe* 1 
«undating organs. Lichens contain in att 1 
their parts very conceniraled proper juices^ 
as has boen already inefltioDed ; and front I 
these is formed, by precipitation, a meaJy 
powder, endowed with the faculty of gcr* 
minating, and also j;crminaiing papilla: and 
proper seeds. And thus, although, as ia 
the naked ^^'"o^Tls and Zoophytes, no diffitv 
reace of sex is observable, yet propaga- 
tion is most vigorously canied on by 
means of gemma; and seeds. It ia prcsump>i 
Cnoud in man to prescribe to infinite wisdoiik . 
general la\v<;, which, thoiK;li fullowcd in the 
formation and propagation of some crea- 
tures, can be dispensed with in the more 
simple formation of others, 

The Lichen?, besides the powder just 
descnbed, are furnished with other organs 
of propagation, namely the tubercles, which 
likewise originate in the cortical substance, 
and appear in some Lichens on such speci- 
mens as have no receptacles uf seeds. Thus 
you 
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you see in Usnea plicata y dasopogon 
(fig. 84) these tubercles at first of a reddish, 
afterwards of a blackish cqlour, ohly on those 
plams that ^e without orbillae ; and where 
these afipear, the former are never observed. 
On the other hand, in Parmeiia conspersa 
(fig. 85) they are seen together with the 
scutellas on the same specimen. In Stereo^ 
caulon pasckale (fig. 89. a. b.) the whole 
surface of the plant appears to be covered 
by these tubercles; nevertheless there is 
a great number of seminal capitula observed 
on them at the same time. In Cetraria 
jumperina brown tubercles make their ap- 
pearance all around the circumference of the 
frond, and often at the same time with them 
a light yellow germinating powder borders 
the whole margin. From this circumstance 
some were induced to constitute two distinct 
^>ecie8; but Acharius (Method. Lichen. 
p. 298, 299) has proved them to be only 
varieties. 

In one genus, Sticta (fig. 90. b.), these 

tubercles or papillae only occur on the back 

'^ -• part 
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part of the frond ; they are lodgf^d in parti- 
cular ciips (vphfllje). which appear empty 
as soon as rhe ^emniEe have fallen out. 

The proper reservoirs of the seeds of 
Lichens differ in form, in the followbg 
manner : 

t. Saitell^^-open, orbicular reservoirs, 
coated below and on ihe margin by the cor- 
tical substance of the frond, and above by a 
coloured seminal layer. (Parmelia, fig. 82, a; 
• Urceolaria, fig. 91 ; Slicta, fig. 90, a) 

2. Paiellulte — open, flat or convex, 
roundish, sessile reservoirs, formed of a pro- 
per substance, not surrounded by a marghi 
of cortical substance (Lecidea, fig. 92). 

S. Pe//(P — open, oblong or lenticular, 
quite flat, sessile reservoirs, adpressed close 
to the frond, and furnished with a distinct 
border, which is not closely attached to 
the fiat reservoir (Peliidea, fig. 81). Rather 
thicker, approaching nearer the form of 
sctiiellx.with distinct inflexcd border, are lb* 
peltx of Ceteraria (fig. 101). 
4, Orbill,e — open, quite flat, little co- 
loured. 
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KniiiBd, unimi^gifiated expansions of the io^ 
fpior substance of the frond, which are 
furnished below only with cortical substance, 
and above with a dua layer of seeds (Us- 

• S. Pikdiaj or c^habdia-^^-open^ rouxttl- 
iA resennurs, which are either pedided or 
tfoalei but always strongly cdkmred^ and 
lined with a layer of seeds, frequently falling 
off in cbe fcrm of powder. (Caiidum, fig. 
BS» b» } BeBomyces, fig. 93 ; Steneocatilon, 
fig. €9. a. b. ; Isldium, fig. 97. b* The 
tmo former have generally pecficled, die two 
litter sessile, pilidia). 

6. THnr^^osed, dongated, twisted re- 
aervDin^ fonaed of a proper substance, of a 
black cdour, bearing their seeds on the in- 
terior side, beneath a proper membrane 
-(GyfopfaoFa, fig. 94. b.). 

7- JLinatUt — dosed, dongated, straight, 
cr idmenrfiat curved xeservcnrs, fanned of a 
fff^per^ black, ^ongy mass (Opegrapfaa, 
.£g. 102. a. b.)« 

& lYuiiamia — closed, round reservoirs 
vritUn die sifAstance of ibe frond itsd^ sur- 

2 B rounded 



S70 CHARACTER, ETC. OF THE UCHKMS. 

rounded by a proper membrane, which. 
coDUJns the seeds enclosed in a proper bag 
(Endocarpon, fig. SO. a. b.). 

9. Takercula — closed, roundiUi, or CO*' 
nical reservoirs, projecting out of the sub- 
stance of the frond, and containing a • pul- 
verulent heap of naked seeds vdthin a pro- 
per involucre (Verrucaria, fig. 98; Try- 
pethelium, fig. 95.). 

Within the layers of these reserroirs are 
lodged the seeds, either entirely exposed , 
and connected among each other, as la 
■Verrucaria (fig. 99. a.), or contained in pro- , 
per transparent purses, as in Tbclotrema and ^ 
Endocarpon (fig. 80. b.), or contained in the 
tubular processes of the seminal layer, as in 
Peltidea (fig. 81. b. fig. 104.), and in Par- 
melia. 

Though the seeds themselves are some- 
times round, yet thrir more common form 
is oval, as in Verrucaria (fig. 98. a.) ; or 
they are pointed at both ends, as in Peltidea 
(fig. 81. b.) ; or divided in the middle by a 
transverse line, and as it were didymous, as 
in Parmelia and Peltidea saccata (fig. 104.). 
That 
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That the bodies of which I have been 
speaking are real seeds, can scarcely be 
doubted^ though there are no observations 
on record of young Lichens having been 
raised fix>m them. 



LETTER XXIV. 

GENERAL OBSERVATIONS ON THE EXTENT 
OF THE LICHENS OVER THE WORLD. 

J. HE Lichens abound in every part of the 
world: the most barren rocks in the northern- 
most regions, and the vicinity of glaciers 
where eternal ice prevails, are inhabited by 
diese wonderful vegetables ; and the barest 
and hardest masses of granite and porphyry 
receive from them the first rudiments of ve- 
getation. Braving the inclemencies of every 
climate and season. Lichens are the never- 
£uliiig companions of the travelling botanist ; 

2 B 2 in 



in the most elevated, cold, and inhosptlAle ' 
atpine and polar regions, these desert hint 
last J even on llie loftitst mountains of the 
temperafe regions, on the verge of etental 
snow, the eye of ihe bolaaisc is sti!I soothed ' 
by the brilliant Pclridea croct-n, and in the 
North, by the beautiful Peltidea polaris, 
Pzxmelia chforophanafhccidezffahlentergiu 
There are even a considerable number of 
Lichens that seem to thrive the most vigo 
rously on the loftiest alps; their more simple, 
hatf-organized, structure resisting [he intense 
cold, occasioned by the adjoining perpetual 
ice, which is sufficient to destroy all vitali^ 
m the more perfectly organized beings. 
The species of Gyrophora and Spheero' 
phora, Parmelia sh/i^ia, faklunensis, Bsco- 
myces vermicularis^ P;.'Itidea crocea, Cetraria 
islandica, nivalis, cucuUala, Comicularia 
trislis and aculcata, are seen 2000 feet 
above the level of the sea. 

The primitive mountains, the fundamm- 

tal pillars as it were of our globe, have 

proper Lichens that cover the barren surfece 

of 
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of tho^ ma^m Qf porphyry and granite. 
'^'ff^^ atroviren^j stjkljurea^ silacea^ ochroU 
4»iy Urceplaria ie^^latay Parn[ielia ventosa^ 
erythrellay intricata^ geliday plicatilis\ 
Qyrc^Apva hypfirboreq^ proboscidean peU 
liutf pnefer gnmit^ rocks; while those of 
porphyry are cpvered by Leddea pwtulata^ 
fimom^ aihroocarpqy cechumena^ cqrifiuens, 
hawitomwi^f ^i^fith EQdocarpon complica^ 
iumj P^umelia ciliaris^ fyrfUracea^ cape» 
rfflflf» 904 Gyrophpr? spadochrqa. On the 
llS9f4s9 rock-cryml are found Lecidea den^ 
dritifsq ; on mica, the species of Opegraph^ 
fldi^^ $tfW Perspon, with Verrucaria 7ra- 
(Ama;} on sandstone, Lecidea />nt;i£72a ^d 
lipPfinfi^ crospedia ; on basakes, Pzrm.Jus- 
€^t(Bf } op gneiss, Parmelia fahlunensis axid 
I^ft^ea sihcea ; on m^rUe, Urcecdaria /mr- 
pfffCHf^d^ens ; qn schistos, {^eci^e^ Dichsonii 
awl pofyfrqpa. 

.^Gajicareous rocks, and old walls coated 
)ljij^ #me, are inhabited Jby Piurmelia saxicqla^ 
cr#^4;9 j^g^nx, elegq^fu^ ehrcifmatq^ miniaia^ 
pmroruMj by Lecidea tn^m^Mi epipolia^ 
CH^dorUf mgrfl^ (erificeq^ . by Verrucaria 

. '1. Schraderi^ 
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Schrnderiy gry^eo, muratis, and by UrceW I 
laria calcnrea, exanthema tica, hypoleu- 
r.n. Parmelia cretacea prefers pure whh* I 
chalk. 

Our breccias and rocks of quartz arrf ^ 
covered with Lecidea aMr(Wc«rj&n, lapicida^ * 
etrovircns^ J'lisco-atra, cecfoime^ta^ uithr ^ 
llrceolaria .fcr»^o/o, ci'nerea.wiihParmelia 
parella,- tnrlarea, saxatilis, caperata, ery- 
tkrella, mvllipuncta. 

On argillaceous soil are seen I^ccidea i<i»- 
guineo'alra, argillacea, decipifinsy Pellides 
spuria, Bsomyces roseta and mpestris. 

Licbens particularly abound on such toSa 
as are unfavouri'ble to other vegetation. 
Most species of BtEomyces grow on irid 
heaths; Pehidea venosa, Parmelia limosa 
and sut'filis, on mud ; Lecidea miscelln^ 
icmadnphUa, granulosa, rernatts, micro-, 
phy/lir, hiiida, vexiciihrix, Caliciuin tapi- 
tdlaliim, Verrucaria .iponposci, picina, Par- 
incli? lacera, jcoftTiff, Endocarpon /jtwiV/um, 
lathiiPiini, Peltidea conina, fiymertina, ho- 
riz'mtiiti^, on moist cfiarBe<:lay. 

Mosses beginiiing to decay aflbrd a baW- 
1 atioR 



XXTBKT OF THB LICHENS. 875 

talkm particularly suited to Lichens, where 
they form incrustations in such a manner, 
as to exhibit a sort of firm stony rind sur- 
idunding their stalks. In such situations we 
find^ among others, the gelatinous Fatrmeliae, 
such as ienaxy crispa^ crutaicj myriococca^ 
fnuscUoUij and likewise P. fUscO'lutea^ Ayp- 
funvm^ pdrella j8. upsaliensis^ tartared (3. 
fitgida^ epibryofij lepidora^ brunea^ ^pig^^f 
lentigerdi lanuginosaj scrobiculata^ Lecidea 
fnuicarum^ tUiginosay Candida^ Urceolaria 
icntposas.bnfophila^panyrga^ and also Isi« 
AiUin gonaiades^ which is at present consi* 
dered as a variety of Parmelia tormrea. One 
lichen grows- even on a species of Jungier* 
inannia, vis. Lecidea Jimgermannice. 
' That they are ^bo parasitical on other 
Lichens, is proved by the examples of Led-' 
deaLScatrasa^ found on fiasomyces rupestris^ 
of Calidum stigoneiltim^ on Thelotrema 
perUmm ^* of Calidum parofcMm inhabiting 
Leddea, or Parmelia fupmatomma. 

But the habitation die most congenial to 
LicheiM is the bark of trees, and they are not 

unfre* 



S?6 ■ EXTENT OP THE LIOHBIWi 

nnirequenily seen to panake of the quslitks 
of that part. Thus Parmelia pulmonacea 
partakes of the conslitucnt parts of the oak- 
bark on wliicfa it grows, just as Parnj. pru* 
tuistri, fraocineat poUinaria, and Jarinacea 
commonly admit into their composition an 
admixture of the constitutmt parts of the 
bark of the diffei-cnt trees which they ia> 
habit. The youngest and smoothest barJu 
are occupied by Opegrapha; while the 
krger Parmelix are usually fuutid oiily on 
the rugged and cracked bark of old lre«s, 
and on decayed wood. On old spars an4 
planks are seea Lecidea liridetcent^ Erysiire, 
Parmelia suhfiisca, parielma^ elegtmSy angU' 
losa, aml'igua, fizcomyces hoiryiis^ Caltciunt 
percmeliuniy glauceiluni, Venrucaria tUgtrta- 
iella. 

Many Lichois lake up their abc^Ie under 
water, on the surface of sioaie«, >uCh 
as Emlocarpon //'eim, Parmdia iy- 
ehocharOy Jiuviatiiii, Jiaccida jS. rwnUi- 
rii. Kven in mines under ground, Hum- 
boldt discovered scTcral specicc, oootpft^ 
bonded 
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hended by Roth under the name of Rhizo* 
morpha. 

In this manner are the Lichens dispersed 
all over the face of the globe. Placed 
alriMit dtt Ae lowest degree of organisation^ 
they often require nothing for their conser- 
vation but the moisture of the atmosphere^ 
precipitated on the naked masses of rock. 
Btft on these rocks, by their decay, they 
form a stratum of mould, favourable to the 
^ttrtfa of the more highly organised Mossea 
and ^Jungermannias. Scarcely is there a 
We fdiind in the torrid as well as the frigid 
iiKkikl that i^' not, at some period of its 
extetenCe^ covered by Lichens : for, nn- 
cbflfiiited to any particular climate or degree 
of latlrude, wherever there occur mould. 
Stones^ ' rocks, or trees. Lichens are sure to 
bef6und. 

These plants merit the attention which 
has df iate been bestowed upon them, if in 
ho odier respect, yet certainly on account of 
die vaiious oeconomicai uses to which they 
are applied, such as in dyeing, and even as 
affording food both for man and beasts. 

LETTER 



LETTER XXV. 

JJISTRIBUTION OF THB LICHENS INTI^ \ 
OEKERA. 

JVlicHEi.1 and Dillenius, the two earliest I 
Lichenologisls, in their time saw the oal 1 
cessity of subdividing this extensive ianiily. ( 
into several genera. But this necessity 
became still more urgent, from the great 
accumulation of newly discovered species* 
wbieh, exclusive of those of Pulveiaoa, _ 
Lepraria, Varlolaria, and Spiloma, amount 
already to six hundred. Even if the dif^ 
ference in their forms had not been very 
striking, the subdivision of so numerous an 
assemblage would sdll have been convenient 
to assist the memory : but how very dif- 
ferent in external appearance are Usnea and 
Verrucaria, Opegrapha, P:irme\izJ'raxinea, 
puimonacea, and Sticta^/ic/«a, &c. ! How 
was it possible to unite plants so different in 
form into a single genus ? 

Micheli, 
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'- Micbeli, who has made many invaluable 
disqukkions on the structure of the recepta^ 
cles of the seeds and the seeds themselves^ 
has, nevertheless, in his principal divisic»i of 
the Lichent, < distinguished them, according 
to the ncuure of their fronds, under the de- 
nomination of Lichenes gelatinosiy crtista' 
cei, cauliferiy pidmoruicel, &c« Dillenius, 
who with less, propensity to microscojncal 
investigation . tmited the greatest accuracy 
and excellence in representing the external 
forms, and describmg die s^eae^^ also di- 
>nded the Lichens according to the fonft 
id die fronds only, purposely neglecting 
the di£Ferenoe in the fruit. His three genera, 
Usnea (the^present one, together with sonur 
Parme&&), Coralbides (our Basomyces, with 
ceveral Farioaelise}, and Lichenoides (all the 
vest), are not- correcdy defined, although 
the sin^e-. species are characterized with 
great accuracy. ^: 

: Linnseus, . who distinguished scarcely an 
hundred species of Lichena (though DilleN- 
iiius* had already e8tablishe4 upwards of an 

himdred 
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hundred and ninety) threw them all into 

one genus, to which he applied the incorrect 

character of Micheli, of the male flowers 

being situated in a round receptacle, and the 

^ ^niale flowers connsting of the mealy pow- 

I 4ler scattered over the fronds ; and divided 

' Aem, according to the diScreoce of Out 

I fronds, into several ^milies, to stany t>f 

' Mrhich, as Lichen scriptus, geograpfiieui, 

I Jragilis, &c., the above character is not at 

I All appUcable. 

- HoSinann has> more lately, attempted « 

I division of Lichens resting chiefly on the 

y ijiveraty of the fronds, which has met with 

' considerable applause in Germany. We 

nust allow to this botanist the merit of 

having discovered a great number of new 

species, and distinguished the known ones 

whh accuracy; but he paid too little regard 

to the receptacles of tlie seeds, the most 

essential part of these vegetables, and ihere- 

fare, of all others, ^affording the most useful 

principle of classiHcation, as has been urged 

by Willdenow, Persoon, Scbrader* Hunu 

bold^ 



m& othens who have proposed ^H& 
ferent arrabgeme^ts. Thesfe authors <& 
tk&igilfehed the Kl^tev pilidia, tAc^ 
tcultenae, and pelt»; but there was ^ 
want&ig a more eicact tiikroscopkal exaHlAoa^ 
tioii df these reservoirs of the seeds, as w^ 
as a general view of ^ Whole family. Tbt 
accomplishmefnt <^ this was re se rv ed fbr 
ihat ekodlot S'Wedish naturalist, Ericfi 
AidiarfHft, to wtiom we owe not only the 
ktoowledg^e (X a great number of new tfpe^ 
des, but Iflcewise a most coinplete ^yft*- 
ctoytny, ^aiid lastly, llhe frai^ing df a system 
te pdrfetot as coukl pos^ly be e^j)e t tfeJ» 
conMuMed actordteg to tftie rules of Bdtao^ 
toical Philosophy^ and f^nd^ chiefly on 
the form df &e fSruft. 

It cannot, however, jt>e denied, that 
Achaitus has enumeraited, as distinct genera 
of licbeoB, bodies that appear to be only 
ibit first ftidiments of other Lidieoa, €k 
woe of them if>ecie8 of Byssus. idoA 
not here rqpeat what I have before <obeervefl 
raqpeclkg the identic ^ lapntnz 4n/stoid^ 

and 
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and a Conferva, the traoation of Lepraria 
incanu into Leddea musconim, and the 
identity of the Pulverarise and Leprariae with 
the powder and papillas of germination of ' 
other Lichens. Nor can I adopt the gains 
Spiloma, which differs from the Pulverariao 
merely in its colour being black : as to Spi. 
loma melanops, I suppose 1 may confidently 
maintain that it is a true species of Bys^us. 
Nor can the genus Variolaria be deemed ii 
genuine one, as it consists of nothing but 
accumulated powder of gennination, or 
he^)Sof germs (soredia). Thus the three first 
gennajinwhichnoseed-receptacleshaTeerer ^ 
been observed, may be properly omitted, 

I now proceed to explain to you the 
genera that I think proper to adopt. 

I. OPEGRAPHA (Fig. 102). 

Naked, pulverulent seeds lodged in 
lirellee, which are oblong, covered at first 
ty the bark, afterwards open, and immersed 
in the thiimer barks. The margin of the 
lirella is double, one proper, the other 
adventitious. 
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adventitbu^ fkrnished by the bark of the 
Lichen. - 

With i^ard to some species of this genus, 
0« Persooniij vulvella and rubella^ a doubt 
may arise whether they should not rather be 
referred to the genus Hysterium : but this 
mushroom has no bark, its seeds nestling 
xndthin a spongy or pulpy mass. 

n. LECroEA (Fig. 92). 

Roundish or angular patellulas, suf- 
roimded by a proper margin, adpressed to 
the frond or the bark, but of a quite dif- 
ferent substance and colour. Sometimes the 
patellube, when the plant becomes old, run 
into each other and appear like small 
• tricae, and might in this state be mistaken 
for Gyrophorae. (Leddea silacea^ Oederi^ 
privigna.) 

The patellulae are mostly furnished with a 
proper margin, which is generally of a fainter 
colour than the disk ; when the plant ap- 
pears like a species of ParmeUa. But still 
the colour of the margin of the patelluU is 

very 
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Tcry different from that of tlie bark, hi 
Leciilea Dilleniaiia (he palellulx are of j 
a bludsb-blftclc, the margin is quite btack, 
and the cortical substance of a red* 
dish colour. In Lee. rosclia the nurgin it 
much paler coloured than the tosc-rcd disk i 
of the patellulx. In Lcc. petrtpa the las^ J 
mentioned part is black with blucisb margin^ i 
while thf bark is white. In a similar man- i 
ner the paler margin is distinct from the , 
darker coloured patelluhe, even in Lee. eu- | 
rantiaca and vyrie/la. 

Sometimes the bark itself approaches i 
■Mr to the margin of the psuelhili* dnC ki^ 
covers its outside, thoiij:;h it cimnot properly 
be said to contribute to the formation of that 
part. The nature of this spurious margin 
of the patellula is best seen in Lecidea corli- 
cola, in which the whole pateliula often fells 
out, and leaves the cortical margin in 
the shape of a cup. This difference is, 
however, not always very obvious, and in 
such dubious cases it is necessary to examine 
riie seminal layo* itself. If the seeds are 
still 
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• • • • 

isdll lodged in proper transparent bag-shaped 
membranes er tubes, as in fig* 82. b. the 
plant is a Parmelia. Hence Lichen fuematom^ 
ma of Khrhart and Retzius (not of Sowerby), 
first referred by Acharius to Lecidea, is ac- 
tually a species of Parmelia (see Achar. 
SuppL ad Meth. 35). Lichen cupularis 
Ehrb. (Hedwig Srirp. 2. t. 20. B.), taken 
by Acharius for a Lecidea, I can consider 
only as a species of Parmelia, the margin of 
the tile-red patellulae being white like the 
crust, and the seeds being lodged in particu- 
lar tubes. Hence too, Lee. orosthea is 
evidently a Parmelia ; for the margin belongs 
to the patellula itself, and is of the same, 
colour with the cortical substance. 

In Lecidea the seeds cover the seminal 
layer in the form of powder, without being' 
enclosed in particular tubes. 

Hie cortical substance is either pulveru- 
lent and cracked, or lobated and folioae } but 
never bnoiched or stipitate. 
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m. CALICIUM (Fig. 88, a. b)." 

Round, lop- or disk-shaped, peduocred i 
or Sessile pUldia, almost always of a different 
colour from that of the pulverulent bark* 
'ITie eurface of these pilidia is at first sur- 
rounded by a delicate membrane, which 
afterwards bursts, when the whole surface , 
dissolves into a subtile dust which sood | 
falls off. 

The peculiar appearance of its fructifi- ' 
cation distinguishes this Lichen from all the. 
rest. But specimens without fruit may be 
easily mistaken, on account of thdr pulveru-' , 
lent bark, for a Lcpraria of Acharius, or for 
young plants of Farmelia candelaria and 
parietina, 

IV. GYROniORA (Fig. 94. a. b). 

TricK closely attached to the frond, ac 

first closed, afterwards irregularly bursting, 

and exhibiting, on their interior surface, 

naked seeds in the form of powder. They 

are 
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ibe constantly of a black colour, and distinct 
ftoQi the patelldlas crowded together m the 
windings of the Lecidea, in this, that they 
al^ originally ^gle and disk-shaped, but 
afterwatd^ by running into eadh other, put 
on the appearance of trica:. 

Hie cortical part is always leafy, and 
generally attached to itsi place of growth by 
its centre ; froni which circumstance HoflF^ 
man called the genus Umbillcaria. As 
long as the fruit of Lichen pustulatus was 
unknown, it was natural^ on account of its 
frbiid being eicactly similar, to refer this 
plant to die genus Gyrophora; but since 
distinct patellulae have lately been discovered 
on it in Sweden^ it evidently belongs to the 
genus Leddea. 

V- TRYPETHELIUM {BatheliumAchar.) 

Fig. 95. a. b. c. 

Roundish or cuneiform tubercles, forihed 
of a proper substance, projecting over the 
cortical part j they are closed and often cO- 
tered with a papilla. Their interior consists 

2c 2 of 
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of sereral csvities, iined with a proper menN' 
brane and filled with a blackish seminal 
powder. 

The bark ts pulverulent or cracked, and 
constantly of a different coloor from the 
tubercula. 

I have taken this character from a species 
which is found only on the Cascarilla bark, 
and which, therefore, I call Trypelhclium 
Mlulcrife. The papilla, which in the other 
species, Bathelium mftsteidrum^ according 
to Acharius, covers the tubercle, does not 
appear essential to me ; and I rather think 
that this genus is distinct from the foUowtog, 
merely in the pulverulent, not concatenated, 
seeds, and in the greater number of cavities 
found in each of the tubercles. From The- 
lotrema it is distinguishable both by the 
naked pulverulent seeds and by the tuber- 
cles being formed of a proper substance 
distinct from that of the cortical part. 



VI. VERRUCARIA (Fig. 98. a. b. c). 
Roundish or wedge-bhaped, closed tuber- 
cles^ 
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clesyformedof a proper substance, somewhat 
prcjecting over the oHtical part, and contain- 
ing within a single cayity, a pulverulent nu- 
cleus composed of concatenated seeds (a). 

The cortical substance is mostly pulveru* 
lent, or extremely thin and membranous, 
but constantly of a different colour from the 
woinal tubercles. 

« 

VII. ENDOCARPON (Fig. 8a a.-T4,)t 

Closed, round dialamia, within the sub* 
stance of die bark itself, not projecting 
$bove it, but only indicated on the surface 
by singly, distinct dots (d). A peqioidicuiar 
^^ction (a) diows that these dialamia are of 
a different substance an4 colour £pom the 
bark. They contain the seeds (b) enclosed 
in proper pellucid, membranous pouches,- 
extending ratdiately from the cendre joE the 
ihal^mium to its qrcumleraice. The last 
quoted figure clearly shows that these re« 
ceptacles are separate from Ae cortical sub* 
stance, which is generally foliaceou^. 

This -ge&ua camu>t by any means be 

united 
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tuuted with the foregoing, the thalam{» 
being different from tubercles, and the seed 
not being naked and collected, as it were by 
concatenation, into a pulverulent nucleus, 
but enclosed in proper pui^s, 

VUI. THELOTREMA (Fig. 99, a, b. c). 

Closed, multilocular thalamia, partljr 
formed of cortical substance ; loculamencs 
lined by proper membranes fc), containing 
the seeds, surrounded by pellucid mem- 
branous pouches. The thalamia, by tbeic 
raising the cortical substance, projepc above 
^ surface of the plant Another prindpai 
character that distinj^iuslics the preceding 
genus from this, is, that in the former the 
thalamia are formed of a proper substance in- 
dependent of that of the bark. The cortical 
part is mostly cartilaginous. 

To this genus belongs the Lichen ^er- 
tusush. 



IX. SPHiEROPHORON (Fig. 06). 
Roundish closed cistellee formed of corti- 
cal 
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cal $ttbstande : they at last burst irregularly 
and throw out the naked seeds. The frond 
i!ni08t always forms little s(hrubs,^th smooth 
surface and solid stems. , 

To this genus beflong Lichen gloliferus 
und/ragiiis L. ^ 

X. ISIDIUM (Fig. 97. a. b.)- 

Open globules or pilidia, entirely sur- 
rounded by a seminal layer ^ they are situated 
on the tops of particular germinating papillae, 
and are internally fiirnished with a solid 
li'ucleus. The germinating papillae cover 
sdmost the whole of the cortical substance, 
which is generally hard and of no defined 
diape. 

It does not appear that the receptacles of 
the fructification are not formed of a proper 
substance. The pilidi^ are evidently so; 
they are so loosely fastened to the papillasi 
that these cannot be considered to be a part 
pf the receptacle of (he frxiit, any more 
^an the spurious margin in Lecidea. 

The above character of the papillae being 

5Ur» 
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surrounded by a semuul layer, b indee4 
also met with in Calicium ; but in tim tha 
globules have proper pedicles differentfy 
coloured from the rest of the frond : whil« 
in Isidium they are immediately situated on 
the papilla:, on which, when they drop oflF, 
they leave a little hollow. To this genus 
belongs Lichen corallinus L. 

II. URCEOLARTA (Fig. 91). 

Depressed, concave scuiellx, with a dou- 
ble margin, the one proper, of the same 
colour with the scutella, and often also with 
the cortical substance j and a spurious one 
originating from the cortical substance. The 
surface of the scutella; is covered by the, 
open seminal layer in which are lodged 
naked pulverulent seeds. 

This genus agrees with the Lccideas, pat*- 
licularly with regard to the seeds, and in 
that the scutcllse are often furnished with a 
proper margin. But this margin is almost 
constantly surrounded by another, the con- 
tinuation of the cortical substance; a cha- 
nicter 
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inteter that approximates Urceolaria to Par* 
melia. la the former, however, the mar* 
gins are never free as in the Parmelias, nor 
^e the seeds in particular tubes. Besides 
tbisy the Urceolariae are distinguishable from 
the Leddese and ParmeliaB chiefly by the 
^qiressed concave surface of the scutellas ; 
fmd if the scutelUe of Pannelia and the 
prbillas of Peltidea saccata are similar in 
iqppearance, still these are destitute of the 
proper margin. Little as I am inclined, 
for the above reasons, to unite Urceolariae 
Vnth Parmeiiae, nevertheless it appears to me 
^t they might perhaps be referred to Led^ 
^Ef if the plane or convex discoid form in 
fhe latter were not so decided and general. 
\ must, however, observe that Urceolaria 
^iamarta^ according to specimens I have 
|"eceived from the Riesen Gebirge, is evi- 
dratly a Lecidea, and should be placed be- 
tween Lee. silacea and Oederi. 

XII. PARMELIA (Fig. 82). 

Thickish, flat, concave or convex scu« 

teiias. 
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idlSf prc^ting over the cortical substance^ 
and destitute of proper margin, but derivrng 
this part from the bark. The surface of th« 
scutellu; is covered with a Ecminal layer, 
which contains didyinous seeds in proper 
tabes. 'I'hese characters keep this genus 
ilistinct from Locidea; it happens, however, 
not unfrequenily, that the borrowed margin 
disappears in the older scutcltce, when the 
species of Parmelia perfectly resemble thoso 
of Lecidea. Tliis is especially iho caso 
vith Parmelia rubra and effn&a. 

The cartical Eubetancc in this extenstrt 
genus, of which two hundred spraes are 
already known, adopts vaiious forms ; it is 
ovate, lobate, shrub-hke, filiform, pulveru* 
lent, gelatinous, and coriaceous. 

XIII. STICTA (Fis- 90. a. b). 
Flat, or somewhat convex scutellse, pro- 
jecting over the cortical substance from 
which they take their margin ; they are 
always situated on the surface of the frond, 
wliile on the lower surface (b.) thtre are 
depressions 
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^epressons or cups (cyphellsB) that have 
been, or are still, fUIefl with small heaps of 
germinating powdert The semii^al layer 
contains the seed ia proper tubes. 

The pyphell^c on the iQwer or reverse 
surface of (he frond, constitute the generic 
character. The frond is g^erally firm^ 
coriaceous, gnd lobatet 

To this genus belongs, among others, the 
IJcheii sylvaticus !,* 

X]V. ?ELTIDEA (Fig. 81. a. b.). 

Oblong, kidney-shaped, mostly flat, sd^ 
dqm poncaye, thinly n^embranous peltae, 
closely adpressed to the frond, on both 
sides of which they are generally situated 
^ot far from the edge. Their margin 
originates from the frond. The seminal 
layer contains the oblong seeds within tubes. 
Frond coriaceous^^ or membranaceous, and 
lobate. 

To this genus belong licheii caninus^ 
^phthosus^ arciicufiy h. 




XV. CETERARIA (Fig. lOl.X 
Disciform, thickish pelt«, flatly adpresscd, 
wilh free margin originating fi'oin the frond. 
The seminal layer appears to contain the 
seeds within tubes. The fnmd is lobale, 
with lobes very trregulariy slit, mostly 
curied »t the margin. 

This genus is intermediate between Pe!- 
tid*a and I^iirmelia : with the former of 
which it might, perhap9, be united, did not 
the pelta;, from their more rounded circum- 
ference, and greater thickness, approach to 
&e nature of ecutellte- 

To this gmus belong L. nivalis, islandi-- 
cus, jnniperim'-s , 

XVI. USNEA (Fig. 83.). 
Round, flat, coriaceous, somewhat co- 
loured orbillae, furnished, on the lower 
surface only, with cortical substance, from 
which, however, they do not derive any 
marglh J nor have they a proper one. I'he 
seminal layer contains round, naked seeds. 
The 
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The frond consists of branched threads, or 
is nearly shrub-like, and the cortical sub« 
stance is very distinguishable from the 
woody centre. On such specimens as bear 
no orbillae, we see papilla of a different 
colour £r6m that of the threads (dg. 84. a). 

XVn. CORNICULARIA (Fig. 100). 

Disciform, dark-coloured orbillae, pedi- 
cled in the centre, surrounded by radiated 
threads, and generally without a margin. 
There is^ at first, the rudiment of a margin^ 
which, however, loses itself in the above^ 
mentioned radiated threads. The seminal 
kyer, as it appears to me, contains round 
iiak^ deeds. The friond is mostly shrub* 
likt, with stiff solid branches. 
* This genus, according to Acharius^ i» 
distinguishable from the preceding, to which 
it is nearest related, both by the darker 
colour^ and form of the orbillae, which are 
•not flat, but either convex or concave, as 
well as by the. shrub-like, stiff habit of the 
&ond« These characters seem, however^ 

insuf- 
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jnsuificient, and perhaps this genus mig&f* 
have been united to the preceding. 

To Comicularia belong Lichen tristi$ ' 
Web., aculeatus Ehrh., and perhaps also 
L, ianalus and pubesccns, L. ; but the 
fructiiication of these has not been yet 
discovered. 

XVIII. STEREOCAULON (Fig. 89. a. b). 
Open, roundish, strongly coloured pilidia^ 
at first surrounded by a distinct, proper 
margb, which they afterwards lose. The 
pilidia are formed by the cortical sabstancc 
itself: they have no proper pedicles, but 
are eessile all over the frond. Their sur- 
face is covered by a seminal layer, in which 
the naked seeds are lodged. The frond is 
shrub'like, rough, cracked, solid, and gene- 
rally covered by germinating papillae. To 
thb genus belongs, among others, Licb; 
paschalis, L. 

XIX. BiEOMYCES (Fig. 93). 
Roundish or convex, strongly coloured 
pilidia. 



|)ilidia9 without proper margin, either on 
proper pedicles, or sessile on the mafgih of 
the frond^ which is dilated into the form of a 
fmmel. Thdr whole surface is covered by a 
seminal layer, in which the naked seeds are 
lodged. The body of the pilidium itself is 
formed by the substance of the pedicle* 
The frond is seldom foliaceous and lobated, 
but more commonly flat and pulverulent. 

To this genus belong Lichen rangife* 
rinusj Pyxidattis^ cocciferus^ &c. It agrees 
with the genera Isidiutn, Stereocaulon, and 
Calicium, in the essential parts } but diiFerar 
from Stereocaulon, in its pedicled pilidia witli-^ 
out a margin, as also in the hollow form of 
the pedicle ; from Isidium, in the absence of 
germinating papillae on which the globulesr 
are situated ; from Calicium, in the differ* 
ence subsisting between the substance of the 
pedicles of the fruit and of that of the 
]>ilklium itself. 
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From the precetling observations ihe foU 
lowing Synoptical Table of the Genera of 
Lichens may be given :— 

A. The reservoii^ of the seeds form- 
ed of a proper substance 

a. the le^themselvea represent a naked, 
block powder 
t. blirdte; Opegrapid. 

3. in i»tdkhe } LetUta. 

3. on pilidia y 

a a, wiiii pedicles of proper nib- 
stance ; CaUdmm, 

b b. sessile on tlie lips of Ihe pa- 
pili« and deciduou* i It 

4. in tricae ; Gyrophrtra. 

5. in maoy-celltrd protuberances ; 

Trypelketiutit. 
h. seeds cohering as if concatenated 

6. in one-celled protuberances, ferrucaria. 
c. seeds containtd in proper menobrana- 

ccous purses 
7- in common loculaments ; Endocarpoat 

B, The reservoirs of the seeds partly 

formed of the common sub- 
stance of the whole mass 

a. Tlw 



GfiKERA OF LICHENS. 401 



a. The seeds tliemselves representing a 

naked black powder 
a a, the common cortical substance 
wholly surrounding the external 
surface of the reservoir of the 
seeds, 

8. in round reservoirs on proper 

peduncles ; Spfusrophoron^ 

I b, the common cortical substance 
forming the nucleus of the reser- 
voir, which is surrounded by the 
seminal layer, 

9. in margin-less pilidia on proper 

pedicles 5 Bceomyces, 

10. in heads, marginated at first, sessile 

on the frond 5 Stereocaulon. 

c c. the common cortical substance 
forming the external margin of 
the concave scutellae, which have 
also a proper margin \ (11) Urceolaria, 

b. seeds round and cohering as if conca- 

tenated ; the cortical substance sur- 
rounding only the lower surface of 
the reservoirs^ and forming radiated 
processes around the latter, 
12. in fiat orbillx, with filiform 

frond J Usnea, 

13 in disciform orbill-e, with stiff, 

shrub-like frond ; Corntcularin, 

9 p c. seeds 



12 GENERA OF LICHBNS. 

c. Seeds lodged in proper pellucid mua* 
braiwoeous purses. The cortical 
subituuce fanning the whole uiany- 
Celled tliabmium ; (U.) Tkeloire 

d. Seeds lodged in proper delicate tubes 
of tlie semioBl layer, 

a a. tbe common coiticalsubstanco 
fbrroing the margui of ihe re- 
Borvoir of which li constituics a 
part: — KUiiJIat. (15.) PaTjatfta. 
I h. Ihc coiumoi) conical substance 
surrounding loosely and free 
the margin of tiie rcservoif 
without coastituling a part of 
it; 
a so. Ecutetis on the Upper, 
and cypheUie on the lower 
surfece; 06.) ' SSrta. ' 

IH: pelts; (i;.) PcU'tdea. 

( c c. iji-.cilur:ii pcllx j (18.) Cflcraria. 

TlMstnblo, which accords with the present 
state of our knowledge, will probably ad- 
mil of many alterations when the structure 
and propr.gation of the related plants, espe- 
cially tile Conferva; 2nd Fungi, shall have 
been submitted to a careful examination. 
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EXPLANATION of the PLATES. 



PLATE L 

Fig. 1. Tuberous root of Aspidium Filix masj 
natural size, a a, cal yptra of the ends of the 
roots (p. 29). i. i. the tubers themselves 

- c. c. the chaffy paleae (p. 27). 

Fig. 2. Seed-capsuIcs^ surrounded by the elastic 
ring (p. 63), magnified. 

Fig. 3. Transversal section of the stem of 
Polypodium aureum, showing the bundles of 
vessels (p. 36) ; natural size. 

Fig. 4. Vertical section of the same, to show 
the brown membrane enclosing the bundles 
of vessels (p. 38) ; natural size. 

Fig. 5. The same, magnified. 

Fig. 6. Part of the same, more highly magni- 
fied, a. the brown invvolucrc of the bundles 
of vessels. I, elongated ducts, c. c. spurious 
trachese with fibres unrolled, d. the same in 
their usual situation. 

fig. 7. Part of a leaf of Polypodium tenellunij 
with bundles of vessels dividing, one branch 

2 D 2 joining 
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joining ibe heaps of caiisiiies, the olhcr Icrmi-; 

naling in knobs (p. 33, 53) ; magimnnl. 
fig. 8. Tlic same of Polyp, scandcvi, ill wl.jch 

the bundles of vrs^cU iravn«ir the l>eap» of 

capsule)!, uiid tcrminalc in gUnduUr knobf 

(p. 52, 53) I niagtiifieii. 
Fig. Q. Bundles of vessels of Aspidium patens j 

niagnilicd. 

PLATE IT.' 

Fij. 1 0. Tliickcned ends of tlic vessels of P&iy- 

podium aureiim (p. 53) ; magnified. 
rig. ) 1. a. I. The same of Ulcchnuin oceiden- 

tak (ih.). 
Fig. 12. The same of Polyirod. vuigart (ib.). 
iNg. la. The axmB of i^typ. qvmtm* in coo 

neclion wilh ihc oi-aiics (ih,). 
FId'. !■;. Ahsorhtiit fissures of the epidermis of 

Firns (p. Co), from Polyp. i.7/(ifa/'e i 
Fig. 15. Young cvjrics with succiiicni fila- 

nii-iits (p. Op), from i'ttns scrrulata; 
Fig. Ifi. Voims; ovaries of Asplen. ^r/i/enim- 

j;a/i- (il).; ; M m^g^.ifi<.d. 
Fig. 17. Sctdhng pUms of Athyriiim Fillx 
finn'niu, wilh tlioir colylTdons (p. 68); a, 

nalural size ; b. ni.ia'iilii^d. 
I'ig. IS. Acrosiicliviin MavitdiC (p. 51, sa)- 

PLATt: 
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PLATE III. 

Fig. 19. Generic character of Heriiionitis reti- 
cuiata (p., 94) ; I. the lines of fructificatioil 
magnified. 

Fig. 20. Menisciurri tHpHylhm (p. 9^) ; t. the 
lines of fructification magnified. 

Fig. 81. Grammitis lanceolata (p. 92) ; L the 
scales magnified (p. 49) • 

Fig. M. a. Geheric character of Aspidium, or 
Nepbrodiuih Michaux (p. isd); i. the in- 
volucre magnified. 

Fig. S3. A frond of Asplehium salicifolhimy 
exhibiting the generic character (p. 115). 

Fig. 24. Coenopteris Odontites «p. 126). 

Fig. 25; Scolopendrium officinale (p. 123); I. 
the linti of fructification magnified. 

. Plate iv. 

Fig. 26. Pteris comans (p. 110) ; b, the fructi- 
fication magnified. 

t'ie. 27. Lonchilis hlrsuta (p. 128). 

Fig. 28. Lindssea trichomanoides (p. 126); bi 
the involucre magnified. 

Fig. 29. Woodwardia japonfca (p. 132). 

Fig. 30. Aihynxxm fragile (p. 147). 

Fig. 31. Dicksonia 77acdda (p. 158); I. the 
cups magnified. In other species the two 

involucres 
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involucres tlunoljoin So campItlelvM lo pro- 

duce a. cup. 
Fig. 3&. Cynihca eommutala (p. lOO) ; t. Uie 

ciipa ni.ignificJ. 
Fig. 33. DiivaW'xi domngevus (p, id?) ; h. the 

cup« iii.igiiiiicd.. 

PLATE V. 
Fig. 34. Blechnum acddetstule {p. JOg). 
Fig. 3.i. Trichomancs ainilum (p. 163]} £. 

toagniliul. 
Fig. 36. lIyineiio[^}'1Iuni hivuIi'S (ijbid,] j A* i 

niagriiBcd, 
Fig- 37. A'tiiiQluin nruleatum (p. 138). , 

Kg. 38. Capsule of Otniunda re^olis (p. lJ4)m 
Fig. 3e> Zygotliuni vefiustum (p. ij7). ^. > I 

single iL-iflclV (-."a sln;I.- c.-r-irli- : ,/. t!,i; 
opJ,iiii2 c:ii.iiiL-, ^\ illi liic iml ;'all ni.ij^njli.d. 

I'i;;. -11). Cip^ui.' .if I'ilyh'.ila 'Ju'.iiVj'.ia (p. 
■iOJ). /. U):i;:::*ir:-J; c. I:ap^ll!L: willi the loose 
iii..)iil;r:i]ie ; d. pcir-iliapcd bigs rcpLtc wiih 
polLn. 

Fig. 11. I-otlcs hici.-drh (p. CI2, scj.) ; a. 
luiil.: scak-i ; /■. s;;c;linii i.f iIk- sa.!)c, iiia^iu- 
llwi; r. Itiiuic «m1'; 1/. .'■. Llion of tV.c same, 
iii.'.^iiliiiti ; c.f.i\\:^\c ;-L\l v.illi llic cross- 
■!i,-|"..i 1. ry; .-. :.,■,;;, a 1,1 tiiL- £.iii:i-, in 
slio.v Llic.u.bno. 

Fi-. 
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Fig. 42. a. Section oF the capsule of Marsilea 
quadrifolia (p. 207) ; I'- single seed in the 
loose membrane, with the pollen bags. 

PLATE VI. 

Fig. 43. A delicate piece of the frond of Fu- 

naria hygromeirka, to show the origin of the 

cellular texture (p. 234). 
Fig. 44. Club-shaped bodies, intermixed with 

succulent filamtnts of Barbularz/ra/is (p. S!44, 

254, 255). 
Fig. 45. The same of Funaria hygrometrica 

(ibid.) ; a. natural size; h, c. magnified. 
Fig. 46. Globules at the points of the leaves of 

Jungermannia lyssoides (p. 244, 250) ; a. I. 

magnified. 
Fig. 47. Young ovaries of Mnium aispidatumj 

with succulent filaments (p. 244, 247, 254, 

255,266). 
Fig. 48. Rudiment of the calyptra of Enca- 

lypta vulgaris (p. 267). 
Fig. 49. Dicranum virens (p. 273, 314) ; f. the 

split teeth. 
Fig. 50. Pohlia ehngata^ Hed vv., with the teeth 

of the outer and inner peristome (p. 273, 

326, 327). 
Fig, 51. Splachnum rr/^n^m (p. 273, 276, 307). 

Fig. 
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Fig- 52. Tetraphis ouala (p. 2<3, 305). 
Fig. 53. Cuiioskimum arctiaim (p, S73. 315)* 
Fig. 5-1. Barhula riiTolh {p. 374. 316). 
Fig. 55. Ortliolrichiim ailfme (p. 271, 318). 

PLATE vrr. 

Fig. 56. Ilj'pnum Luiiu-igii (p. 330). 

Fig. 57. Ring of Mnium ccespiticum (p. S73)j 

Fig. 58. a. An JrcEca ru/ifij/riV (p 306);t. CoiH 

fervx on BitrbuU un-^uhiilata {p. 281). 
J^ig. 59. Grimmi.T Schlelcheri (p. 308). 
Fig. 60. Polytrichum alaides (p. 313). 
Fig, fil. Triclioslomum cancscens (p. 3li)i 
Fig. 02. Didymoiion rapillaceui (p. 318). 
fig- 63. Timmia longheta (p. 321). 
l^g. 04. Bartramia HaUeriana (p. 3S5)t 
Frg. 65. Bryiim longhofliim (p. H'SH), 
Fig. fifi. Mnium auslriacum (p. 328). 
Fig. 67. Milium nutans (p. 326). 
Fig. 6S. Biixbaumia o/)Ay//n (p. 331)* 
Fig. 69. Diphysciiiinjb/ioji/wi (p. 317). 
Fig. 70. Cliiiiacium dendro'ides (p. 321). 

PLATE VIII. 
Fig. "1- Lcfkcupofi/anlha (p. 323). 
Fig, ;■:. I'liiiari.i liijgrorndiiia (p. 321). 
I'tg. 73. Jiiiigcniianiiia «cij"o, with lliegermi- 
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noting powder at the top of the leaves 

(p. 340). 
Pig. 74. Fruit of Jungcrm. epiphylla, with the 

seeds and their dispersers (p. 339)* 
Fig. 75. Coscinodon puluinahis (Grimmia cri-^ 

Irosa Hedw.), (p. 312). 
Fig. 76. Ncckera cladorrhizans (p. 319, 320). 
Fig. 77. Fontinalis antipyretica (p. 331). 
Fig. 78. Sphserocarpiis terrestrh (p. 353). 
Fig. 79. Lepraria viridis Achar. a. nat. sizc^ b. 

magnified (p. 357) • 
Fig. 80. Endocarpon mimaium (p. 359, 370) ; 

a, section magnified, b. the rescnnair magni- 

iied, c. the whole plant, e, part of the same. 
Fig. 81. Pcliidea horizontalis (p. 359, 370) ; b, 

seminal layer, magnified. 

PLATE IX. 

Fig. 89. Parmclia leptalea (p. 368, 393). Z', 
Seminal layer with the twin-seeds, magnified. 
c. d. the scutcllas. 

Fig. 83. Usntaplicafa (p. 360, 369, 396). 

Fig. 84. Usnea pllcata y dasopogon ; a. ger- 
minating papillae (p. 361, 367, 397)- 

Fig. 85. Germinating papillae of Parmclia con- 
spersa (p. 361, 367). 

Fig. 86. Pulveraria chlorina Achar. b, m.ignif. 

(p. 363), 

Fig, 
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Fif . S7. Lepraria tuletsceni Atliar. h. mngniflcd, 

(p. 3C3). 
Kig. SB. CiWciuat h^perel!um{^. 363, 3afi); £. 

fruit, ma^ifict]. 
Kg. e(t. .Siercocaulon pasckale (p. 3fl7j afiO, 

3U8). 
Fig. 80. Slicta fdkina (p. 36;, 3D4) j o. the 

upper surface, h. the lower Mtrfacc, «iih the 

cups. 
Fig. 8K Urcrolar'ra scruposa (p. 368, 399). 
Fig. 02. I^cidt-a icmadophila (p. 3SS, 383). 
Fig. y3. Haecmyccs cocclferm (p. 369, 3£|9). 
Fig. 94. Gyropliora /njfierltorca {p. aCtf, 366); 

^. the tricf . 

PLATE X. 

Fig. 95. Tn,-pci!iLliinti rJulrnic (;.. 3-r», :,s:) ; 
li. c. the tiiliLTclcs, lakcii out, and cut tlimiigli. 
Fig. JICJ- Pphairopliornii coraltoidcs (p. 3D0). 
Fig. 97. Mcliiim roccodcs (p. 3119, 3!)t) ; I: 

Fig. ns. A'trrucaria ?/;//(;'« (p. 370, 3SS) : a. 

suiHiMl i:iyiT, witli d.ain-likc seeds, iiicg- 

iiifud ; /'. llic tipper surface, iiaiiiral size ; 

c. sectiiiii of llic uibcrctcs, ni.igiiilltd. 
Fig. 09- Thelolrema perltisiim (p. 370, 390) ; 

n. seminal layer, with i1il> mei::braiiaceoiis 
bans -, 
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bags ; . I. papillae, natural size ; c. section oC 

the same. 
Fig. 100. Cornicularia ?w?/r/V/7/fr (p. 397). 
Fig. 101. Cetraria AvA///'''0/ (p. 396). 
Fig. 102. Opegrapija scripta var. a, (p. 369, 

382) ; I. the lirellae, magnified. 
Fig. »03. First rudiments of P?rmeliapc;//?7?ar2a 

(p. 358, 3Gl, 363). 
Fig. 104. Semiti.'i.I liver, with subjacent cellular 

tissue, of Peitidoa sacratn (p. 359, 3()0, 395), 
Fig. 105. Vertical section of the stem of Usnea 

Jhrida (p. 360). 
Fig. 106. A leaf of Taenitis pierioides Willd., 

a new genus of Ferns, next to Grammitis 

and Hemionitis. 
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Primed by Richard Taylor and Co., 38, Shoe I^ane. 
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